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IN PROPHYLAXIS — Meonine is useful in the prevention of liver damage. 

It tends to prevent fatty infiltration, necrosis and cirrhosis 
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carbon tetrachloride, TNT, or commercial plasticizing 
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Meonine, 1-3 tablets twice daily (1-3 grams), supplies 
the same amount of methionine as 1-3 quarts of milk. Best 
results are noted when given with a high protein diet en- 
riched with the vitamin B complex. 

IN THERAPY — Meonine reverses fatty infiltration of the liver. While it 
does not replace fibrotic tissue or repair the cell destruction 
of yellow atrophy, it prevents further insult and helps pro- 
mote regeneration. 

Meonine has been successfully prescribed in cases char- 
acterized by low serum protein, jaundice, ascites, hepatic 
enlargement, or other signs of liver injury. 

The average dose of 3-6 tablets twice daily (3-6 grams) 
is supplemented by a high protein, high carbohydrate diet, 
with the vitamin B complex and a protein digest. 
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In the dietetic management of GASTRIC andl 

. . i 

DUODENAL ULCER there is increasing clin- 
ical evidence that 


PROTOLYSATE 


used orally or by tube, ;is the sole nitrogenous i 
nutrient or in connection with a bland diet of the; 
Sippy type, BUFFERS GASTRIC ACIDITY,; 
SUPPLIES NITROGEN IN READILY; 
UTILIZABLE FORM with no digestive bur- 
den, and aids in rapid healing of the ulcer. 

Samples and literature on request. . 

MEAD JOHNSON & COMPANY, Evansville 2 1, Indiana, U. S- A. ; 


P. S. While Protolysate is a hydrolyzed protein, PROTENUM is an intact (high) protein food 
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recting protein-deficient diets. Suitable for persons of all ages. (One ounce supplies 12 Gm. 
protein with only 105 calories.) Made by M.J. & Co. For sale in 1 pound tins at drug stores. 


(In writing to advertisers, please mention the journal— it helps.) 



GASTROENTEROLOGY 


{Contents, continued Jrom front cover) 

CASE REPORTS 

A Case of Intestinal Lipodystrophy (Whipple’s Disease) Simulating Boeck’s Sarcoid. 

BENjAmN Netoian, M.D., and Russell H. Pope, M.D 120 

Gastroscopy Followed by Pneumoperitoneum with No Discernible Lesion at Laparotomy 
Three Hours Later (Case Report). Jacob Lichstein, M.D., and George K. 
Wharton, M.D ^ 127 

EDITORIALS 

Presentation of Friedenwald Medal to Franklin W. White April 30, 1948 130 

William Prout, The Discoverer of Hj'drochloric Acid in the Gastric Juice 133 

COMMENT 

The Causes of Sudden Death in Young Men 135 

The Danger of Giving Large Amounts of Vitamin D • 136 

book reviews 

The Engrammes of Psychiatry . . .- 138 

Patologia Digestiva, Actualidades, Clinico-Radiologicas y Terpeuticas 139 

Kompendium Der Parasitischen Wurmer Im Menschen 139 

Radium Dosage, The Manchester System 139 

Methods of Diagnosis 140 

Sexual Behavior in the Human Male . . . .■ 141 

An Introduction to Gastroenterology, a Clinical Study of the Structure and Functions of 
the Human Alimentary Tube 142 


VOLUME 10, NUMBER 7 

GASTROENTEROLOGY 

Official Journal of the American Gastroertterological Association 

Walter C. 

Alvarez, Editor 

A. C. Ivy, Assistant Editor 

Associate Editors and Their Subjects 

A. H. Aaron, Advertising 

Paul Klemperer, Pathology 

J. A. Bargen, Large Intestine 

F. H. Lahey, Surgery 

H. L. Bockus, Liver and Gall Bladder 

F. C. Mann, Physiology 

W. C. Boeck, Parasitology 

H. J. Moersch, Esophagus 

B. B. Crohn, Small Intestine 

V. C. Myers, Biochemistry 

Robert Elman, Pancreas 

W. L. Palmer, Stomach 

Franklin Hollander, Abstracts* 

J. M. Ruffin, General Reference 

Sara M. Jordan, Stomach 

Rudolf Schindler, Gastroscopy 

B. R. Kirklin, Radiology 

D. L . Wilbur, Nutrition 

• AMlsled by a staff of 30 abstractors 



Published by 

THE WILLIAMS & WILKINS COMPANY 

. BALTIMORE, MD. 


(In writing to advertisers, please mention the journal — it helps.) 





QASTROENTEROLOQY 


3 



fat digestion, resulting in flatulence, upper abdominal discomfort, 
steatorrhea, constipation and related symptoms. 

Of considerable importance also is the interference with absorption 
and utilization of iron, calcium, and fat-soluble vitamins — D, E, K 
and Carotene — leading to well-known deficiencies in these essen- 
tial dietary factors. 

Degalol — chemically pure deoxycholic acid — provides Nature’s 
emulsifier to facilitate fat digestion and absorption. 

In the presence of lipase (which is rarely absent), one or two 
tablets of Degalol t.i.d. usually suffice to reduce appreciably 
the symptoms of impaired fat digestion and to allow for ab- 
sorption of ingested fat-soluble vitamins. 



Supplied in tablets of 
114 gr., boxes of 100 . 

AMES COMPANY, Inc. 
BLKHART, INDIANA 
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There are many occasions in therapeutics 
when the diet must be strictly limited. In 
such instances, the fact that the body has 
very little storage capacity for the B com- 
plex vitamins becomes particularly signif- 
icant. For this reason, many physicians 
prescribe an ARMOUR B COMPLEX 
PREPARATION for patients placed on 
restricted diets — thus protecting against 
the development of a deficiency with atten- 
dant symptoms such as sore tongue, undue 
fatigue, skin eruptions, and neuritis. By 
specifying the name ARMOUR the phy- 
sician may make certain that his patient 
n’ill receive adequate vitamin therapy. 
ARMOUR B COMPLEX PREPARA- 
TIONS are produced with the same care- 
ful attention to detail and the same accu- 
rate standardization characteristic of all 
Armour Laboratories products. Vitamins 
are in a sense perishable products, and the 
Armour scientists specialize in the proc- 
essing and stabilizing of such products. 


ARMOUR B COMPLEX PREPARATIONS 

Armour B Complex (High Potency) Clonulos 
EachgtanuJe contains: 

Vitamin Bi (Thiamine HydrochJoritle) . 2.0 milli^ams 

yitarain Bs (Riboflavin) 2.0 milligrams 

Vitamin Be (Pyridoxine Hydrochloride). 0.5 milligram 

Nicotinamide (P.P. Foctor) 20.0 milligrams 

Pantothenic Acid (Filtrolo Factor) 0.5 milligram 

Liver Elxtract Concentrate 300.0 milligrams 

Suggested dose : One glanule per day as directed by physician. 
Armour B Complex Concentrato Clonulos 
Each glanule contains at least: 

Vitamin Bj 

(Thiamine Hydrochloride) 0.450 milligram 

Vitamin B 2 (Ri'*~”'’v*~' o»» o .,.t. 

Nicotinic Acid. * i " « 

Liver Extract C> ■ . i* . . , 

Suggested dose: One lo two glanules three times a day 
at mealtime as directed by physidan. 

Armour B Complex Concontroto (Liquid) 

Each fluid drachm {one teaspoonfuT) contains at least: 
Vitamin B} 

(Thiamine Hydrochloride) 0.450 milligram 

Vitamin B; Riboflavin) . * . . 

Nicotinic Acid ' i a 

Liver Extract and Yeast I ■ ■ 

(Derived from 8 gram* ‘ i 

yeast.) 

Suggested dose: One to two teaspoonfuls three times a day 
as directed by physician 


Have confic/ence in fhe prepara/ion you prescribe 
— sp6ci7y"ARA10UR" 


A 


ARMOUR 


Heoc/quor/ers for Aiec/iclnols of Animal Origin 
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DRAMATICALLY 
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An insoluble, non-absorbable ' anion 
exchange resin. Chemically inert, yet 
therapeutically effective in the man- 
agement of peptic ulcer, 

SUPERIOR ACTION: 

1. Normalizes Gastric Acidity by 
Adsorption . Without 
“Rehormd” 

2. Inactivates Pepsin 

OUTSTANDING ADVANTAGES; 

1. Does Not Cause Diarrhea or' 
Constipation 

2. Does Not Alter the Acid-Base 
Balance. Cannot Produce 
Alkalosis 

3. Does Not Remove Phosphate 
or Chloride Ions 

4. Innocuous, Even in Large 
Doses for Prolonged Periods . 


AVAILABLE: Resinat Capsules 
(0.25 Gm.), bottles of 50, 100, 500 
and 1,000. Resinat Powder (1 Gm. 
packets), in boxes of 50 and 100, 

Literature and samples available 
upon request. 



Dosage: Two or more capsules, or con- 
tents of one glassine packet, taken in 
water or milk, every two hours or. as 
required. 

KESIIIT 

Capsalts and Powder (on prescription onlj) 


THE NATIONAL DRUG COMPANY > PHILADELPHIA 44, PENNSYLVANli 

rtaraaceitlcils - Bioloticils - Biicktaicalt far.tka MaBical Prtftstfai 
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Maintaining Regularity 



KONDREMUL 

— An Emulsion of Mineral Oil and Irish Moss— 

— for restoring and maintaining regularity. Convales- 
cence often deprives the patient of exercise, which helps 
maintain bowel tone and facilitates normal movements. 

The pleasant taste of Kondremul makes it acceptable 
to the most finicky — ^its fine emulsion prevents gas for- 
mation and cramps. Kondremul produces gentle, daily 
movements and assures patient comfort. 

KONDREMUL Plain (containing 55% mineral oil) 

KONDREMUL -with non-bitter Extract of Cascara (4.42 Gm. 
per 100 cc.) 

KONDREMUL with Phenolphthalein — .13 Gm. (2.2 grs.) phe- 
nolphthalein per tablespoonful. 

Canadian Distributors: Charles E. Frosst & Co. 

Box 247, Montreal, Quebec 

the e. l. patch company BOSTON, MASS. 
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Protein therapy is indicated in every branch 
of medicine. Adequate doses are large doses. 
But protein hydrolysates and mixtures of 
amino acids may not be acceptable to the 
patient, even in small doses, and often cause 
diarrhea. Whole protein is the logical, clini- 
cally proved solution to the problem of pro- 
tein replacement, and Delcos Granules are 
composed of exceptionally palatable, biologi- 
cally efficient, vhole protein. 


Delcos Granules provide casein and lactal-' 
bumin, whole proteins of the highest biologic 
value, protected from wasteful use as energy 
by carbohydrate, 30%. This unique combina- 
tion is 20% more effective biologically than 
beefsteak. And Delcos Granules are readily 
accepted by patients, even in large, prolonged 
dosage. Supplied in 1-lb. and 5-lb. wide- 
mouthed jars. Write for Delcos literature and 
recipe folder. Sharp & Dohme, Phila. 1, Pa. 




Protein-Carbohydrate Granules 
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When the need for dietary supplementa- 
tion arises, tlie delicious food drink made 
by mixing Ovaltine with milk finds wide 
application. This dietary supplement pro- 
vides generously of all nutrients consid- 
ered necessary, in balanced proportion 
for optimal utilization. Three glassfuls 
daily, in conjunction with even an aver- 
age diet, raises the intake of essential 
nutrients to optimal levels. 

Its appealing taste and easy digestibil- 


ity virtually assure patient acceptance, as 
well as consumption of the recommended 
three glassfuls daily. 

Ovaltine finds valuable use pre- and 
postoperative!)', following recovery from 
infectious disease, in pregnancy and lac- 
tation, in pediatrics in the management 
of food-resistant children, and to supple- 
ment restricted dietaries whether pre- 
scribed or self-imposed as a result of 
food aversions and idiosyncrasies. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 
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in simple diarrheas 


"TOMECTIN” offers a combination of nickel 
pectinate and fresh dried tomato pulp— two therapeutic 
agents which have proved of value in the treatment of various diarrheal 
conditions, including bacillary dysentery. 

WHY NicKiE PECTINATE0... because its detoxifying and bacteriostatic effects 
as well as antihemorrhagic properties have proved 

clinically valuable in various diarrheal conditions.* 

WHY'FRESH DRIED TOMATO PUipfl ...because it has been used successfully 

in the management of diarrhea from simple or nonorganic cause, 
relief being obtained in certain cases within 24 hours after treatment.® 

WHYiA»COMBINATION OF NICKEI PECTINATE AND FRESH DRIED TOMATO PULpQ 
...because these substances have proved effective in 
many instances where other antidiarrheal medication had failed.'-^ 


DOSAGE:^ Children and Adults: 1 to 2 heaping tablespoonfuls of 
’’Tomectin" (6.0 to 12.0 Gm.) in water every 2 to 3 hours or a^r 
each bowel movement until recovery. 

Infants: 1 to 3 heaping teaspoonJhils every 3 hours or at each feed- 
ing. **Tomectiny may be readily dispersed in hot milk without 
causing the milk to curdle and, in this manner, may be incorpo- 
rated in the infanVs formula. 

* Block, Ifc H., Tamowski, A., and Green, B. L,: 

Am. J. Digest. Dis.ff:96 (Apr.) 1939 
*Morri8on,L.M.: Am.J.Digest.Dis.i5:196 (June) 1946 


"TOMECTBIM!" 



nickel pectinate compound 

Ayerst, McKenna & Harrison Limited 

22 East 40th Street, New York 16, N. Y. 
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This unique antacid 
provides prompt 
and prolonged 


relief from distress 
due to 

gastric hyperacidity 



Each tablet contains 
0.15 gm. glycine plus 
0.35 gm. calcium carbonate 
to provide . . . 
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an eight ounce 
glass of 
fresh milk. 
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Supplied in 
bottles of 100 tablets. 
Schenley Laboratories, inc. 
350 fifth avenue, new yprk 1 
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Hemosules 

Tradr Mark 


'WARNKR’ 


AMew Hematinic Preparation, 



The recommended/^ daily dose of 6 capsules 

provides: Pgrrouj Sulfate . . . . (15 gr.) 972.0 mg. 

liver concenlrate 1:20 . (15 gr.) 972.0 mg. 

Folic acid 4.5 mg. 

Thiamine hydrochloride 

(vitamin 6.0 mg. 

Riboflavin (vitamin B 2 ) .... 6.0 rag. 

Niacinamide 24.0 mg. 

Pyridoxine hydrochloride 

(vitamin Be) 3,0 mg. 

Calcium pantothenate 3.0 rag. 

Ascorbic acid (vitamin C) ... 90.0 mg. 




William R. Warner & Co. 

NevrYork • St. Louis 


, Inc. 

Los Angeles 


Tailored 
to the 
Successful 
Treatment 

Hypochromic 

Anemias 


For Therapy 

in hypochromic anemias: 
two (2) HEMOSULES* 
three times a day after meals. 

For Prophylaxis"* 
and/or Maintenance 

in conditions predisposing 
toward anemic states, 
i.e., pregnancy, fever, 
respiratory disorders, 
infectious diseases, nutri- 
tional disorders, etc.: 
one to three (1 to 3) 
HEMOSULES* daily, 
or more, as prescribed 
by the physician. 

HEMOSULES* 'Warner,’ 
bematinic capsules, are available 
in bottles of 96 and 250. 

*Tnide ftltrk 
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an aqueous solution of 
. fat-soluble and 
water-soluble vitamins 
for intramuscular injection* 


D 




Each 2 cc. ampul provides 
in aqueous solution; 

Vitamin A— .10,000 U.S.P. Units 
Vitamin D —1 ,000 U.S.P. Units 
Thiamine HCI (B,)— 10 mg. 
Riboflavin ( 82 ) — 1 mg. 
Pyridoxine HCI (Bii— - 3 mg. 

Nlacinamide~o20 mg. 
. Ascorbic Acid (C) — 50 mg. 
' ' Atpha-Tocopherol (El— 2 mg. 

jar' intramuscular injection 




1. Ready to inject — no mixing, 
no diluting, no heating. 
2. Free from local irritation, characteristic 
of parenteral oil solutions. 


'special process developed in 
U. S. Vitamin Corporation research laboratories 
and protected by U. S. Patent No. 2,417,299. 



Detailed literature 
and sample 


u* s. vitamin corporation 

casimir funk laboratories, inc. {affiliate) 

250 E. 43rd Street • New York 17, N. Y. 
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"Amazing discrepancies . . . usually exist betiveen the food the patient 
eats and that which the surgeon [or physician] thinks the patient eats.”* 


Among medical and surgical patients, it is particularly [important to 
eliminate any discrepancy between vitamin needs and vitamin intake 
by reinforcing a good diet -with multivitamins in therapeutic potencies. 
"A good capsule of this type is Upjohn’s Zymacaps.”" 

2. Canada M. A. 1. 54:283 (Mar.) 1946. 
2. J, South Carolina M. A. 44:i7 (Jan.) 1948. 


Upjohn 


fine pharmaceuticals since 1886 


Each Zymacap* provides: 


Vitamin A 

Vitamin D 

Thiamine Hydrochloride .. 

Riboflarin 

Pyridoxine Hydrochloride . 

Calcium Pantothenate 

Nicotinamide 

Ascorbic Acid 

Available in bottles of 


12,500 U. S. P. units 
1,000 U. S. P. units 

■ - 5 mg. 

- - 5 mg. 

— - 2 mg. 

10 mg. 

30 mg. 

100 mg. 

24, 100, and 250. 


♦rraiffmarX, Jlfg. V, S. Aif. OJf. 



ymacaps 
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William Witliey Gull 
( 1816 - 1890 ) 

proved it in pathology 

S IR William Gull is medically rec- 
ognized for his many original 
observations ■vvliieh led to his classic 
description of myxedema and a 
greater understanding of nephritis. 
He also added much to the funda- 
mental knowledge of neuropathology. 
Medieal knowledge was greatly en- 
riched by Gull’s experiences. 

Experience is the best 
teacher in cigarettes, tool 

Experience is what counts. And with 
millions of smokers who have tried 
and compared many different brands 
of cigarettes, Camel is the “choice 
of experience.” 

Try Camels! Discover for yourself 
how the rich, full flavor of Camels 
pleases your taste. See if Camel’s cool 
mildness isn’t welcome to your throat. 

Let your experience tell you why 
more people are smok- 
ing Camels than 
ever before. 


Accontina to « Xationtcitie survey t 


JMbre JDociors 
Snmke CAMEZSf 

than any other cigarette 

Three independent research organizations in a nationwide survey asked 
113,597 doctors what cigarette they smoked. The brand named most was Camel! 
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Phospho'Soda 
(Fleet)* Q lelullcn 
containing tn «och 
100 cc. eedlum 
blpnoiphate 48 Gm. 
and sodium 
phosphate 18 Cm. 


in modern saline catharsis 


In laxative therapy, the phosphates of soda have long been 
recognized for their palatability,^ less drastic effeot,^ comparative 
lack of habituation^ or irritation,^ as well as speed of action.^ 
In Phospho-Soda (Fleet)*, a stable, scientific combination of two 
recognized phosphates of soda epitomizes these therapeutic 
advantages to a notable degree. Mild yet thorough elimination of 
a harmless nature — with noteworthy freedom from griping, nausea 
anal irritation — is readily achieved with Phospho-Soda (Fleet)*. And 
its palatability makes its ingestion easy for all. Promoted only 
to the medical and dental professions. 
Supplied in bottles of Vh, 6 and 16 fluidounces. 

*'FHOSPHO*SODA' ond 'FLEET* ore regitterid frad*>markt of C. 6. Fl#«t Co., Inc. 

Xcfcpcnccf 1 1. Go1d,.HorTy : In Conference! on Therapy, N. Y. Stoto J. of M«d., Mar. 1, 1947. 

2. Goodmon, 1. and Gilman, A.: The Fhormacotogical Bosis of Theropeutlet, 

I The MacmiUon Co., Mew York, 1941 . 3. Osol, A. ond Forror, G. E.: Dispentalery of U.S A., 

J. B. Uppincotl Co., Phllodetphta, 24th ed., 1947, 4. Sollmonn, T.$ A Manual of 
Pharmacology, W. B. Sounders Co., Phlladelphio, 7ih ed., 1948, 5. toe. clt# p. 7S0« 

C. B. FLEET CO.. INC.. . LYNCHBURG. VA. 

For Controlled Catharsis, Prescribe 
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your P. A, patient 


in 1952 


Published clinical observations have indicated 
that cases of pernicious anemia receiving 
adequate amounts of 'Reticulogen’ (Parenteral 
Liver Extract vitli Vitamin Bi, Lilly) during 
a period of many years have — 



The most polent injecfable 
liver extract available. 


— maintained red-blood-cell and hemoglobin 
levels at satisfactory figures 

— controlled or actually improved their neural 
symptoms and signs in a vast majority 
of cases 

— combated successfully many types of acute 
and chronic diseases almost as effectively 
as the average population 
— enjoyed the comfort of having had a highly 
concentrated preparation administered 
— been treated at relatively low cost 



£LI LILLY AND COMPANY 
INDIANAPOLIS 6. INDIANA, U.S.A. 
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CHRONIC RELAPSING PANCREATITIS: AN ANALYSIS OF 
27 CASES ASSOCIATED WITH DISEASE OF THE 
BILIARY TRACT 


Earl E. Gambill, M.D., ahd Mandred W. Coutort, M.D. 
Division tj Medicine 

and 

Archie H. Baggenstoss, M.D. 

Division of Pathologic Anatomy j'/j f 

Mayo Clinic, Rochester, Minnesota " 
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INTRODUCTION 


Chronic relapsing pancreatitis typically manifests itself by recurring attacks 
of pain usually in the upper part of the abdomen, by disturbances of function 
of acinar and islet cells, and by certain sequelae. It is a distinct clinical entity 
•which does not require the presence of disease of the biliary or gastro-intestinal 
tract for its inception or continuation. However, in many cases, disease of the 
biliary tract also is present. In such cases, certain pertinent questions may be 
asked. When cholecystic disease is present does it alter the clinical picture, 
the laboratory findings and the course of pancreatitis from what we found them 
to be in 29 cases of pancreatitis unassociated with disease of the biliary tractpi 
Are the pathologic alterations of the pancreas different when cholecystic dis- 
ease is present? In what way are the problems of diagnosis, treatment and 
prognosis altered by the coexistence of disease of the biliary tract? In short, 
is chronic relapsing pancreatitis the same or a different disease when disease 
of the biliary tract is present? Finally, is the acute seizure of pancreatic dis- 
ease secondary to disease of the biliary tract as is commonly assumed, or is the 
disease of the biliary tract secondary to the pancreatic disease or does the 
disease in the two organs appear simultaneously? 

In the following pages we shall present an analysis of the 27 cases of chronic 
relapsing pancreatitis associated with disease of the biliary tract that were 
encountered in the years 1939 through 1943 and shall compare this with an 
analysis of the 29 cases of chronic relapsing pancreatitis without disease of the 
biliary tract that were encountered during the same years.* We shall point 
out the similarities and the dissimilarities in the analyses of the two series in 
the hope that we can answer, partly at least, some of the above-stated 
questions. 
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In each of the 27 cases herein analyzed, disease of the biliary tract had been 
or was present, a history of recurring painful abdominal seizures was obtained 
and the existence of pancreatitis was proved by surgical exploration, biopsy or 
necropsy. 


TYPICAL ILLUSTRATIVE CASES 

As in the analysis of the 29 cases of chronic relapsing pancreatitis without 
associated disease of the biliary or gastro-intestinal tract, the cases in the 
present series are grouped readily in respect to the presence of painful seizures 
alone, or together with 1, 2 or all 3 of those diagnostically important sequelae 
of chronic relapsing pancreatitis; namely, calcification, steatorrhea and dia- 
betes. 

In 19 of the 27 cases, repeated exacerbations of the disease, as indicated by 
painful seizures, had not been followed by calcification, steatorrhea or diabetes 
at the time of examination. Cases 1 and 2 are illustrative examples. 

Case 1 . — A man aged 37 years registered at the clinic February 1, 1939. The 
first of a series of attacks of upper abdominal pain was experienced in 1928 at the 
age of 26. In the interval between 1928 and 1939 approximately 50 attacks had 
occurred. The early attacks lasted as long as two to four days and the pain and 
tenderness were located in the right upper quadrant of the abdomen. The episodes 
were severe, requiring morphine for relief, and were usually accompanied by nausea 
and vomiting but not by chills or fever. Later, the distress extended to the back 
and the pain and tenderness spread to the left upper part of the abdomen. The 
residual tenderness commonly persisted for three to four days. 

In May, 1931, appendectomy and cholecystostomy were performed. Stones were 
not found. The pathologic description of the gallbladder was not available but 
the gallbladder was said to be diseased. The attacks continuing, exploration of the 
abdomen for intestinal obstruction was done in November, 1931; adhesions were 
cut. The attacks recurring with increasing frequency, a postoperative ventral 
hernia was repaired in 1934. Adhesions prevented removal of the gallbladder. 
The attacks recurred, became increasingly severe, often requiring for relief several 
h 3 q)odermic injections of morphine in doses of | grain (32 mg.), and were followed by 
persistent vomiting for as long as a week. The vomitus occasionally was of the 
retention t 3 q)e. 

The patient arrived at the clinic in the interval between attacks. General physical 
examination gave essentially negative results. Urinalysis, blood counts and routine 
serologic test for syphilis gave normal or negative results. On February 2, roentgeno- 
grams of the gallbladder after administration of dye revealed a functioning organ 
without stones. In the roentgenograms of the region of the kidneys, ureters and 
bladder, small areas of calcification were noted in the vicinity of the liver and spleen. 
Roentgenoscopic exammation of the stomach and duodenum disclosed that the 
duodenum was deformed by fixation in the region of the gallbladder. 
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On February 9, a painful seizure started. The concentration of bilirubin in the 
blood serum was 1.7 mg. per 100 cc., the van den Bergh reaction was indirect and 
the bromsulfalein test of hepatic function did not disclose retention of dye. The 
diagnosis was stone in the common duct. 

Surgical exploration was carried out February 13, 1939. It was noted that the 
head of the pancreas was enlarged and hard, that the common bile duct was 2 cm. in 
diameter, that the gallbladder was thick-walled, edematous and subacutely inflamed, 
that diffuse mesenteric lymphadenitis was present and that the liver was the seat 
of a hepatitis (brownish in color) and contained multiple small flbrous calcified 
nodules measuring 1 to 2 rnm. in diameter. The common bile duct was opened and 
explored; no stones were found. A large-sized scoop passed through the lower end 
of the common bile duct into the duodenum without encountering resistance. A T 
tube was left in the common bile duct. Cholecystectomy was performed. The 
surgical diagnosis was subacute cholecj’stitis without cholelithiasis, hepatitis grade 4, 
pancreatitis grade 4 (both on the basis of 1 to 4, in which 1 represents the least, and 
4 the most severe condition), mesenteric l 5 miphadenitis and healed peritoneal tuber- 
culosis. 

The pathologist reported subacute cholecystitis superimposed on chronic chole- 
cystitis, with infiltrated and edematous walls. The lymph nodes were the site of 
inflammation. The nodules from the liver were fibrous, calcified and probably 
represented healed tuberculosis. A culture of bile from the common bile duct did 
not reveal a growth of organisms. 

Choledochograms on March 1 and April 10 outlined the hepatic ducts and showed 
the medium entering the duodenum freely. Filling defects indicative of stone were 
not noted. On April 11 and 13 acute attacks of abdominal pain occurred. After 
removal of the T tube about May 20, severe attacks of pain recurred May 27, August 
13, August 27, September 18, September 25 and October 22. The pain was located 
in the right upper quadrant and extended to the right scapular area. The pain 
lasted ten to twelve hours and required hypodermic injections about five or six 
hours apart, | grain (32 mg.) of morphine being given at the onset and f grain (16 
mg.) at intervals thereafter. The attack was associated with nausea and vomiting 
and residual soreness. The pain had not spread to the left upper quadrant. Each 
attack was followed by jaundice. 

On November 6, 1939, physical examination gave negative results. Urinalysis, 
blood counts and routine serologic test for syphilis gave negative or normal results. 
The concentration of bilirubin was 1.3 mg. per 100 cc. and the van den Bergh reaction 
was indirect. The bromsulfalein test of hepatic function did not show retention of 
dye. The activity of amylase in the serum was normal but that of lipase was slightly 
elevated. The secretin test of external pancreatic secretion disclosed a definite 
diminution in pancreatic secretory function. 

On January 22, 1946, his physician wrote that the patient stiU was having oc- 
casional attacks of pain such as he was having at the time of his last visit to the clinic 
but that the attacks were considerably further apart and much less severe. An 
mjection of morphine occasionally was necessary. 
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Case 2 . — A 40 year old female registered at the clinic March 28, 1940. The family 
history was not significant. The patient complained of recurrent attacks of abdom- 
inal pain, with chills, fever and jaundice. The first attack occurred in 1926, two 
days post partum. The pain was situated in the right upper quadrant of the abdo- 
men, was not colicky, was steady and extended to the right scapula. There were 
nausea, vomiting, fever and jaundice but no chills. The attacks varied from three 
hours to three days in duration and required morphine for relief. Between attacks 
there were bloating and belching. The attacks occurred about three to four times 
yearly until 1933, when they became more frequent, occurring as often as once 
weekly. 

In April, 1934, cholecystectomy and choledochostomy were performed for chronic 
cholecystitis associated with stones in the gallbladder and common duct. A T tube 
was inserted but removed after seven days. In September, 1936, the attacks re- 
curred. Twelve attacks occurred from September to December, 1936, when explora- 
tion again was carried out. A stricture was found at the ampulla. This was dilated. 
A T tube was inserted and allowed to remain for fourteen days. Pancreatitis was 
noted. The patient again was free from symptoms until August, 1939, when these 
attacks recurred. They rapidly increased in frequency so that they were occurring 
every one or two days at the time of registration. The attacks of pain remained 
midepigastric and right upper quadrant in location and were still associated with 
nausea, vomitmg and fever, as they were before cholecystectomy. Abdominal 
distention accompanied the attacks. The occurrence of borborygmi signalled the 
end of the attack. The patient’s digestion was constantly upset and she lost weight 
and strength. 

On physical examination the systolic blood pressure was 92 and diastolic 60, 
expressed in millimeters of mercury. The edge of the liver was rounded, firm and 
nontender and was felt about a finger’s breadth below the right costal margin. 
There was some tenderness in the epigastrium. Urinalysis gave negative results. 
The hemoglobin measured 13.2 gm., erythrocytes numbered 4,480,000 and leukoc3'^tes 
9,600 per cu.mm, of blood. The results of routine serologic tests for syphilis and 
roentgenographic examination of the chest were negative. The concentration of 
bilirubin in the serum was 1.9 mg. and the van den Bergh reaction was direct. The 
activity of amylase was 160 units and that of lipase 4.0 cc. of twentieth-normal 
sodium hydroxide per cubic centimeter of serum. The patient was afebrile. On 
April 8, the activity of amylase was 160 units and that of lipase 1.1 cc. Excretory 
urograms did not disclose abnormalities of the upper part of the urinary tract. The 
diagnosis was stone in the common duct, with secondary pancreatitis. 

On April 3, 1940, exploration was carried out. The liver was dusky in color but 
its surface was smooth. The stomach and duodenum were plastered to the hilus 
of the liver. The common duct was approximately 2.5 cm. in diameter and its 
walls were markedly thickened. There was a firm mass in the head of the pancreas. 
The common bile duct was opened, normal-looking bile was obtained, no stones 
were encountered and there was pronounced dilatation of the intrahepatic ducts. 
Scoops slipped into the duodenum without difficulty. Choledochoduodenostomy 
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was done. The surgical diagnosis was chronic pancreatitis, grade 3, and hepatitis, 
grade 2. The postoperative course was uneventful. On April 8, the activity of 
amylase was 160 units and that of lipase 1.1 cc. On April 16, the glucose tolerance 
test gave a normal curve. The patient was dismissed on April 22. 

The patient last was seen October 31, 1940. She had had no further symptoms and 
had gained 35 pounds (15.9 kg.) and much strength. There had been no pain or 
dyspepsia. The bowels moved regularly. The fasting concentration of sugar in 
the blood was 95 mg. per 100 cc., the activity of lipase was 0.9 cc. of twentieth-normal 
sodium hydroxide per 1 cc. of serum, and the value for serum amylase was 100 units. 
A letter dated August 10, 1945, stated that she had had no further pain or dyspepsia. 

Comment . — Cases 1 and 2 are t3T>ical of the 19 cases of this series in which the 
pancreatitis revealed itself by painful seizures occurring over a period of years 
without the appearance of calcification, steatorrhea or diabetes. In both cases 
the painful seizures were severe, frequent, tended to last days, not hours, and 
in case 1 to spread to or involve the left side of the body, features which we shall 
point out as suggestive of pancreatitis no matter whether cholecystic disease 
is or is not associated. 

In case 1, as in 10 other cases of the series, stones were not present either in 
the gallbladder or common bile duct. In case 2, stones had been removed from 
both the gallbladder and common bile duct. Stones had been or were present 
in 15 other cases of the series but only in case 2 were stones present in the com- 
mon duct. Thus, cases 1 and 2 illustrate that calculous disease may or may 
not accompany the cholecystitis of this series. 

Two features of case 1 are especially interesting. First, in the intervals 
between attacks the cholecystitis was not of a degree great enough to interfere 
with the function of the gallbladder measured by cholecystogram and yet the 
painful seizures had been frequent and severe over a period of eleven years. 
It seems unreasonable to explain attacks of such severity and number on the 
basis of such a degree of noncalculous cholecystitis, and under such a com- 
bination of findings cholecystitis should not be accepted as the cause of the 
painful seizures; a search for other causes should be made. Second, the gall- 
bladder, functioning normally in the interval between attacks, was found during 
an acute seizure to be the seat of severe cholecystitis. It was described by the 
surgeon and pathologist as a subacute or a chronic cholecystitis associated with 
infiltrated, thickened and edematous walls. It seems likely that similar acute 
episodes of cholecystitis in the past had subsided leaving little residual damage 
in the intervals, as we have good reason to believe occurred in case 13 of the 
previously reported series of cases of chronic pancreatitis without cholecystic 
disease.* The question is well worth asking. Did the acute process originate 
in the gallbladder or the pancreas or simultaneously in both? Customarily, 
the accusing finger has been pointed at the gallbladder as the primary offender. 
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the pancreas as the long-suffering innocent bystander, but in cases like this 
such an interpretation has little justification and appears to be only a relic of 
the days when the pancreas was considered the seldom diseased, silent organ 
of the body. Certainly in case 1, pancreatitis better c.xplains the symptoma- 
tology than does cholecystitis. On the contrary, in case 2 the coc.xistence of 
chronic cholecystitis with the pancreatitis may not be questioned; case 2 is the 
type which encourages the assumption that disease of tlie biliary tract precedes, 
and is responsible for, the pancreatitis. 

In 8 of the 27 cases, one or more of the diagnostically important sequelae of 
diabetes, steatorrhea and deposition of calcium in the pancreatic parenchyma 
or in the pancreatic ducts had appeared when the patient was examined. Thus, 
diabetes had developed in 1 case, gross steatorrhea in 1, calcification in 3, cal- 
cification and diabetes in 1, calcification and gross steatorrhea in 1 and calcifi- 
cation, diabetes and steatorrhea in 1. The following case illustrates these 
features of pancreatitis. 

Case 3. — A 46 year old restaurant and tavern worker first came to the clinic 
July 6, 1942, complaining of attacks of abdominal pain for the past ten years. He 
had used alcohol heavily until the onset of his trouble. His physician stated that 
the attacks seemed to follow alcoholic indiscretion. For ten years he had suffered 
from recurring attacks of severe pam in the midepigastrium and right upper quadrant, 
which extended through to the middle part of the back and required hypodermic 
injections for relief. The attacks would last several days to two weeks. Originally 
they occurred two or three times a year and later increased to three or four times a 
year. On November 26, 1941, cholecystectomy was performed. Stones were 
found in the gallbladder and cystic duct. Since that date the same type of attacks 
had continued to occur and were associated at times with jaundice. In AprU, 1942, 
the patient had undergone an exploratory laparotomy, at which time a large, hard, 
nodular pancreas was noted. In the interval between that operation and his admis- 
sion to the clinic he suffered constant, daily midepigastric achmg pain that required 
hypodermic injections one to three times a day. He had lost considerable strength 
and 70 pounds (31.8 kg.) and was costive. He had had general malaise and a poor 
appetite. 

Physical examination disclosed normal blood pressure, pulse and temperature. 
A hard, tender, multinodular and slightly movable mass was felt in the epigastrium. 
Routine urine and blood studies gave essentially normal results. A differential 
count of the blood revealed 10.5 per cent eosinophils. The serum amylase and lipase 
were normal on five different occasions. The sedimentation rate varied from 45 to 
63 mm. in one hour by the Westergren method. The bromsulfalein test of hepatic 
function revealed no retention of dye. The concentration of bilirubin in the serum 
and the values for fasting blood sugar and blood fats were normal. The results of 
roentgenologic examination of the stomach and duodenum were negative. Roent- 
genograms of the pancreatic region showed multiple pancreatic calculi. Examina- 
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tion of the stool revealed that 34.5 per cent of the fecal solids were fat. The glucose 
tolerance test (standard) gave a diabetic type of cun^e. 

Surgical exploration on July 13, 1942, revealed a normal stomach and duodenum. 
The head of the pancreas was the size of a man’s fist and quite firm, tapering off 
toward the tail. The common bile duct was about one and a half times normal 
size; its walls were thickened, but no stones were found. Scoops and probes could 
not be passed into the duodenum, the lower end of the common duct being com- 
pletely surrounded by the pancreas. The liver seemed normal. Choledochoduo- 
denostomy was performed. No bacteria were found on culture of bile from the 
common duct. 

The patient returned November 21, 1942, stating that the old attacks of pain had 
recurred two weeks previously. The attacks were midepigastric in location, ex- 
tending both to the right and to the left costovertebral regions, and were severe 
enough to require use of opiates. The results of urinalyses were negative ; the glucose 
tolerance test revealed the concentrations of blood sugar before, a half hour after, 
two hours after and three hours after administration of 100 gm. of glucose to be, 
respectively, 125, 158, 250 and 146 mg. per 100 cc. The specimens of urine collected 
before the test and a half hour after administration of glucose did not contain sugar 
but those collected two hours and three hours after administration of glucose con- 
tained, respectively, 0.816 gm. and a slight amount of glucose. The patient was 
having one or two stools daily and fat represented 34.5 per cent of the dried weight 
of the feces. Analysis of external pancreatic secretion after stimulation with secre- 
tin revealed low values for enzymes. Deep roentgen therapy over the pancreas 
was given. 

The patient last was seen in June, 1946. He stated that he had had recurring 
attacks of pancreatic pain at frequent intervals during 1943, that he had had no 
such attacks in 1944 but that three had occurred in 1945 and one so far in 1946. 
The attacks were midepigastric and extended to the left costovertebral angle. The 
duration of severe pain was one or two days but a mild pain persisted three or four 
weeks in the costovertebral angle after each attack. Nausea, vomiting, chHls and 
fever were features of the painful seizures. Between attacks one and sometimes 
two bulky light-colored stools usually appeared after each meal. He had noted 
droplets of oil floating on the water of the toilet. The excessive use of alcohol 
definitely precipitated the attacks, and fat in excess in the diet increased the number 
of stools. After each attack the number of stools increased to ten or twelve daily. 

The results of urinaljrsis, the value for hemoglobin, the number of erythrocytes 
and the concentrations of fasting blood sugar and bilirubin in the serum all were 
normal. The concentrations of cholesterol and total lipoids were, respectively, 
137 and 415 mg. per 100 cc. of plasma. The bromsulfalein test of hepatic function 
did not disclose retention of dye. Exton glucose tolerance test revealed that the 
concentrations of blood sugar were, respectively, 107, 179 and 260 mg. before, one 
half hour after and one hour after administration of glucose. Sugar did not appear 
in the urine during the test. The weight was 156 pounds (70.8 kg.) and, all in all, 
the patient was in relatively satisfactory condition. 
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Comment . — Case 3 illustrates again that chronic relapsing pancreatitis pre- 
sents the same features both when it is and when it is not associated with disease 
of the biliary tract. This we shall discuss in detail later. Case 3 also illus- 
trates that the attacks may be of great severity and long duration; that the 
disease tends to be progressive, as indicated by the increasingly frequent 
attacks, or even b}^ the appearance of constant pain with daily exacerbations, 
calcification, diabetes and steatorrhea; that chronic relapsing pancreatitis may 
produce apparent obstruction of the common bile duct, as indicated by resis- 
tance to the passage of probes into the duodenum; that pancreatic enlargement 
may be suflicient to permit palpation, and that an excessive loss of fat in the 
stools may occur as it did in this case when constipation is present. The failure 
of the common bile duct to dilate greatly may be attributed to the thickened 
walls. It is interesting to note that the attacks were of great severity and dura- 
tion from the onset of the disease and these characteristics of the attacks were 
present both before and after cholecystectomy. The pancreatitis gradually 
subsided after choledochoduodenostomy but recurred from time to time, 
usually after the patient indulged in the use of alcohol. 

ANALYSIS OF CASES 
Incidence 

Of the 27 patients of this series, 19 were males and 8 were females. The 
youngest age of onset was 10 years, the oldest 75 years and the average age 
41.1 years. In 7 the disease began before the age of 30. A familial incidence 
was not noted. The average weight of the 19 patients of this group about 
whom the information on previous weight was available was 13 pounds (5.9 kg.) 
above the standard weight at the onset of the disease. Five patients averaged 
7.8 pounds (3.5 kg.) below, and 14 patients averaged 20.5 pounds (9.3 kg.) 
above, the standard weight. Chronic relapsing pancreatitis whether with or 
without associated disease of the biliary tract affects males more frequently 
than females, begins at any age and does not exhibit a predilection for the 
markedly obese.^ 

Possible eliologic factors 

Alcohol . ^ — In 11, or 50 per cent of the cases in which data were available, 
alcohol was used. Six of these individuals used it heavily. In 1 case, over- 
indulguence in alcohol incited painful seizures. 

Other factors . — ^Nervous tension was stated as an inciting factor in the painful 
seizures in 1 case, excitement in 1 case, the ingestion of greasy or spicy foods 
in 5 cases and the ingestion of raw apple in 1 case. 
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Early inanifcsta lions 

Rcmarkaljly few notations were made in the records of the eases of this series 
about symptoms preceding the first of the recurring painful seizures, In 2 
eases it was stated that dyspepsia did not precede tlic first attack of pain. In 
4 cases gaseous distress after eating fats occurred for periods ranging from one 
week to thirty years prior to the first of the series of painful attacks. Another 
patient had epigastric pain and heartburn for twenty-five years while still 
another had nausea and gnawing epigastric distress, wliich was cased by soda, 
for two years before the first attack of pain. In the remaining 19 eases pain 
was the first symptom mentioned. Dyspepsia or low-grade pain may precede 
the first painful seizure but most frequently an acute and painful seizure 
heralds the onset of the disease. 

The painful seizure 

The painful seizure is the most typical and, of course, the most violent and 
arresting manifestation of the disease. 

History. —The, shortest history for painful seizures was three months, the 
longest thirty-four years and the average 7.5 years. Five patients had seizures 
for five to ten years and 10, or 37 per cent of all the eases, had seizures over a 
period of ten or more years. 

Character of pain .. — Pain was variously described as cramping in 6 eases, 
stabbing in 1, colicky in 5, steady in 3, sharp in 4, dull and aching in 4, knifelike 
in 1, constant in 1 and excruciating in 2. In 5 eases the character of pain was 
not d,cscribcd. Unhappily, the character of the pain docs not indicate the 
nature of the underlying disease. 

Mode of onset of pain . — In 11 of the 27 eases, the onset and development of 
pain was stated as sudden and severe. In 4 cases it was gradual and in 12 
cases information was lacking. 

Frequency . — The frequency of painful seizures varied considerably not only 
among patients but also in the individual patient. They occurred as infre- 
quently as once every four years and as oft/m as once daily or weekly. In 14 
cases there was a progressive increase in the frequency of attacks. For example, 
in 1 ease the patient had three to four attacks a year in 1926, increasing to an 
attack once a week in 1933 and finally an attack every four or five daysin 1940. 
This tendency toward more frequent attacks with the lapse of time seems to 
be a common feature of relapsing pancreatitis. 

Severity.— In 3 of the 27 cases pain was relatively mild, moderate in 1 ease 
and severe in 23 eases. Pain was relatively mild throughout the disease in 1 
case, mild at first but later severe in another case, severe at first and milder 
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subsequently in 2 cases, progressively more severe in 3 cases and severe through- 
out the course of the disease in 12 cases. In 6 cases, as in illustrative case 3 
there was progression to almost continuous pain. The pain of pancreatitis is 
not only just as severe as that due to biliary colic, but often lasts much longer 
and therefore may require repeated h3q3odermic injections of morphine. In 
2 cases pain became so severe and frequent that morphine was required daily. 
One patient experienced some relief from emesis, another from belching and 
from ingesting soda and 2 from passing flatus. One patient obtained relief by 
pressure over the abdomen. In short, the painful seizures usually were severe, 
occasionally mild or moderate, tended to increase in severity, but sometimes 
became less severe with the passage of time. Fatt}' foods, exercise and excite- 
ment seemed to aggravate the pain in some individuals. 

Location of pain . — The primary or initial site of pain was in the epigastrium 
in 1 1 cases, right upper quadrant of the abdomen in 9 cases, left upper quadrant 
in 3 cases, over the entire upper part of the abdomen in 1 case, left lower quad- 
rant in 1 case, across the lower part of the abdomen in 1 case and in the lower 
thoracic and upper lumbar portions of the back in 1 case. The primary loca- 
tion of the pain is most suggestive of pancreatic involvement when it is in the 
left upper quadrant. 

Extension of pain . — ^Pain extended to the left subcostal region in 6 cases, to 
the right subcostal region in 3, posteriorly to the back in 17, to the entire abdo- 
men in 3, to the left anterior part of the thorax in 2, to the lower anterior part 
of the thorax in 5, to the right scapular region in 4 and to the left shoulder in 3. 
Extension to the symphysis pubis in 1 and to the arms in another case is 
unusual. When the extension is to the left upper quadrant of the abdomen, 
to the left anterior part of the chest, to the left shoulder and left side of the 
back, the possibility of pancreatitis is suggested. 

Duration of pain . — Painful seizures lasted from one to five hours in 5 cases, 
from two to six days in 8, from seven to thirteen days in 5, from fourteen to 
twenty-one days in 1 and in 6 cases the duration was not given. In 1 case the 
pain lasted “several hours” and in another “several days.” Thus, in 15 cases 
the seizures lasted for a matter of days. Duration of a painful abdominal 
seizure for days, not hours, is a characteristic that points to something more 
than uncomplicated biliary colic as a cause. The disease may be pancreatitis. 
This is similar to the findings in previously reported series of cases of chronic 
relapsing pancreatitis in which disease of the biliary tract was not present. 

Associated symptoms 

The following symptoms were associated with the painful seizures of pan- 
creatitis: nausea in 14 cases, vomiting in 19, constipation in 4, diarrhea in 6, 
fever in 9, rigors in 10, jaundice in 15, abdominal distention in 7, abdominal 
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soreness in 3, borborygmi in 2, shock in 1, dysphagia in 1, pruritus in 2, gross 
hematemesis or melena in 4 and weakness in S. 

Between the acute attacks the following symptoms occurred: intolerance to 
fatty foods in 8 cases, raw burning epigastric distress in 2, bloating gaseous 
distress in 6, epigastric pain late after meals in 1, nausea in 3, a constant aching 
in the epigastrium in 3 and a pressure pain in the left subcostal region in 1. 
Appetite was poor in 2 cases. Weakness, often quite marked, was a complaint 
in 7 cases. Constipation was present in 6 cases, being so marked as to over- 
shadow all other symptoms in 1 case. Alternating diarrhea and constipation 
were present in 1 case. Diarrhea in 3 cases and emesis in 1 case were interval 
symptoms. Gross gastro-intestinal hemorrhage (either hematemesis or melena 
or both) was an interval symptom definitely in 4 cases and probably in a fifth. 
There were no interval s3Tnptoms in 2 cases. None of these symptoms are 
distinctive of the underlying pancreatitis. 

Physical findings 

Thirteen patients were examined during or shortly after an acute attack of 
pain. Body temperature was elevated in 6 cases, with values ranging from 
99.4° to 105°F., the average being 100°F. Jaundice was noted in 8 of the 13 
cases. Tenderness was noted in the epigastrium in 8 cases, in the right sub- 
costal region in 5, in the left subcostal region in 1 and in the left lower quadrant 
in 1. Abdominal rigidity was noted in 3 cases. Pancreatic cyst was felt in 
the left upper quadrant in 1 case. A mass of uncertain origin was felt in the 
right upper quadrant in 1 case, in the epigastrium in 1, in the epigastrium and 
left upper quadrant in 1 and in the left upper quadrant in 1 . Pallor was ob- 
served in 2 cases, cyanosis in 1, emaciation in 1, abdominal distention in 1 and 
audible peristalsis in 1. The liver was enlarged in 7 cases, being considerably 
enlarged in 3 cases. 

Fourteen patients were examined in the interval between attacks of pain. 
Jaundice was present in 4 cases. Tenderness in the upper part of the abdomen 
was observed in 6 cases. A pancreatic cyst was felt in 1 case and an indefinite 
mass was noted in the upper part of the abdomen in 2 cases. Hepatomegaly 
was observed in 3 cases, pallor in 1 and pruritic excoriations in 2. 

Most of the patients e.xhibited evidence of weight loss, the average loss being 
almost one fifth of the original body weight. Thus, in 23 cases in which data 
were available, there had been an average loss of 28.9 pounds (13.1 kg.) since 
the onset of the painful seizures. This represents an average loss of 19.7 per 
cent of the original body weight and is comparable with what occurred in the 
cases of primary chronic pancreatitis, in which the patients lost 15.7 per cent 
of their original weight.' 
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Laboratory data 

Tests of islet functio7i . — Tests for glycosuria and glucose tolerance and deter- 
mination of values for fasting blood sugar are of importance in detecting dis- 
turbance of the islet cell function in cases of suspected pancreatitis. In only 
3 of the 27 cases of this series was glycosuria noted, and in only 3 of the 10 cases 
in which the fasting concentration of blood sugar was determined was it greater 
than 120 mg. per 100 cc. In the 3 cases in which both glycosuria and hyper- 
glycemia were present, the disturbance of islet cell function was not transitory 
but persisted between the acute attacks. Tests of glucose tolerance were done 
in 4 cases other than the 3 in which there was frank diabetes. In 2 cases the 
results of the test of glucose tolerance were positive, and in 2 additional cases 
the results were negative. In 1 case the positive character of the test might 
well have been due to the inadequate food intake preceding the test, and a 
diagnosis of diabetes was not substantiated by subsequent observation. In 
the second case, however, the test repeatedly gave positive results, justifying 
a diagnosis of mild diabetes. 

Tests of acinar function . — ^Determination of values for amylase and lipase in 
the serum, of the existence of grossly fatty stools, of excess amounts of fat by 
microscopic examination of the stool and of values for fecal solids, fat and 
nitrogen by chemical analysis, of the volume, bicarbonate and enzymatic con- 
centration of the duodenal contents after stimulation with secretin are the 
currently used methods of determining alterations of the internal and external 
secretion of the acinar cells. 

Values for amylase in the serum were found elevated in 3 of the 18 cases. 
The values were elevated in 3 of 9 cases in which the test was done during the 
acute phase of the painful seizures and were within the normal range in 9 of 9 
cases in which the test was done between painful seizures. Similarly, values 
for lipase were found elevated in 3 of 7 tests performed during acute seizures 
and in none of 8 tests performed between seizures. The values for the two 
enzymes were not always simultaneously elevated, pointing to the value of 
doing both diagnostic tests. Negative results during acute episodes do not 
exclude pancreatitis. 

The secretory response of the pancreas to stimulation by purified secretin 
was studied in 5 cases. Values below the lowest range of normal were obtained 
for one or more of the fractions of the duodenal contents in 4 cases and in the 
lowest range of normal in 1 case. 

The gross appearance of the stools was such that it was assumed that steator- 
rhea was present in 3 cases. Stools were examined for fat in 8 cases. Of 4 
patients examined during an acute seizure, 2 had stools with excessive fat, 1 
of these determinations being made by microscopic study and the other by 
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chemical analysis for percentage of fecal solids that was fat. The stools of 
4 patients examined between the acute seizures had excessive fat, the values 
being determined in 2 instances by microscopic study and in the other 2 by 
quantitative analysis. An excessive amount of fat was considered to be present 
if more than 28 per cent of the dried weight of the stools represented fat. 

Tests other thaJi those of pancreatic function . — ^Urinalysis occasionally dis- 
closed albuminuria, casts, erythrocytes and, in the presence of jaundice, bile. 
Serologic tests for syphilis gave positive results in only 1 case but there was no 
etiologic relationship to the pancreatitis. Anemia was not uncommon but it 
was mild. The value for hemoglobin was less than 12 gm. and averaged 11.1 
gm. in 6 cases; the erythrocyte count usually was less that 4,500,000 and aver- 
aged around 4,000,000. Macrocytosis may be present in the case in which 
jaundice is found. Leukocytosis was rare; it occurred only 4 times among 13 
patients examined during acute seizures, the values ranging from 10,000 to 
25,000 per cubic millimeter, and it was not present in 14 patients examined 
between seizures. Morphologic study of the leukocytes occasionally disclosed 
an infectious toxic picture. The percentage of polymorphonuclear leukocytes 
may be elevated. The sedimentation rate (Westergren method) often was 
elevated during an acute seizure (6 of 9 tests) and for some time afterward 
(2 of 5 tests) , the elevated rate ranging from 20 to 84 mm. in one hour. Values 
for blood urea occasionally were slightly elevated. The concentrations of 
plasma lipoids usually were normal (6 of 7 cases). In 1 case in which damage 
to the liver existed, the values for cholesterol and cholesterol esters were, 
respectively, 130 and 44 mg. per 100 cc. of plasma. 

Elevation of the concentration of bilirubin, with direct van den Bergh reac- 
tions, occurred in 17 of 23 cases in which tests were made, emphasizing the 
frequency with which latent or overt jaundice was encountered. Values for 
prothrombin time were slightly increased in 13 of 15 cases in which this test 
was made. 


Roentgenologic data 

Cholecystography was done in only 3 of the 10 cases in which the gallbladder 
was present at the time of examination at the clinic, because of the acuteness 
of the process or because of jaundice. Function of the gallbladder was normal 
in 1, poor in a second and absent in a third. A roentgenogram of the gall- 
bladder region made in 6 cases showed pancreatic calculi in 1 case. Roent- 
genograms of the pancreatic region made in 7 cases disclosed pancreatic calci- 
fication in 5. In order to exclude a renal origin for the painful seizures, 
excretory urograms were made and served to disclose pancreatic calcification 
in 1 case. 

Roentgenoscopic examination of the stomach and duodenum, performed in 
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13 cases, gave negative results in 9, showed the duodenum to be fixed in the 
gallbladder fossa in 1 and disclosed a duodenal deformity which was interpreted 
as a duodenal ulcer with crater in 2 other cases. In neither of the last 2 cases 
was duodenal ulcer found at e.xploration of the abdomen, the deformity being 
produced by fixation of the duodenum in the fossa of the gallbladder. In a 
fourth case, a local constriction of tlie first and second portions of the duodenum 
that produced partial obstruction was noted and confirmed surgically. Roent- 
genograms of the colon were normal in 5 cases in which examinations were 
made, which served to exclude the colon as a cause of the painful attacks. 

Preoperative diag7iosis 

A preoperative diagnosis of chronic pancreatitis was made infrequently. 
Prior to arrival at the clinic, diagnoses of “kinked bowel,” intestinal obstruc- 
tion, appendicitis, appendicitis and cholecystitis, together with indsional 
hernia and intestinal obstruction, cholecystitis, and duodenal ulcer illustrate 
the wide range of conditions confused with pancreatitis. It is notable that 
there were 3 operations in 1 case. The first consisted of cholecystostomy and 
appendectomy, the second, laparotomy for suspected intestinal obstruction 
and the third, cholecystectomy with repair of a ventral hernia. In another 
case there were 4 operations — cholecystostomy, repair of a ventral hernia, 
cholecystectomy and, finally, laparotomy for suspected intestinal obstruction, 
all without benefit. Prior to registration at the clinic, a total of 28 surgical 
explorations had been performed on 20 of the 27 patients. The fact that the 
correct diagnosis apparently had not been made in most of these cases even 
after multiple surgical explorations serves to emphasize the diflSculty of diag- 
nosis or the reluctance of the surgeon to make a diagnosis of pancreatitis. 

At the clinic, in this series of patients seen from 1939 through 1943, the in- 
cidence of correct preoperative diagnosis has not been high. The preopera- 
tive diagnosis at the clinic was entirely correct in only 28 per cent, partially 
correct (pancreatitis included among other possibilities) in 16 per cent and 
entirely incorrect in 56 per cent of the 28 cases in which operations were per- 
formed. In short, the diagnosis was correctly made or considered a possibility 
in 44 per cent of the surgical cases, as compared to a figure of 62.7 per cent for 
the cases of pancreatitis unassociated with cholecystic disease which already 
have been reported.^ Diagnostic accuracy has improved greatly since 1943. 
Various reports in the literature dealing with acute and chronic pancreatitis 
indicate that the incidence of correct preoperative diagnosis may vary an}'^- 
where from 0 to around 40 per cent. 

Surgical procedures a7id results 

In 26 of the 27 cases one or more surgical procedures were carried out on the 
biliary tract. The primary surgical procedures carried out elsewhere or at the 
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clinic were as follows: In tlie 1 case in which cholecystostomy was the sole 
surgical measure death occurred three weeks postoperatively, a time too short 
to judge results. Of the 13 cases in which only cholecystectomy was per- 
formed, in 9 the painful seizures recurred immediately after operation and in 
4 they did not recur until, respectively, seven, five, four and eight years had 
elapsed. Of the 9 cases in which both cholecystectomy and choledochostomy 
with T-tube drainage were done, in 5 no relief followed, in 1 relief lasted fifteen 
months and in 3 there had been complete rehef for eleven, sixteen and forty- 
eight months when the patients were last heard from. In the 3 cases in which, 
respectively, cholecystectomy and partial pancreatectomy, cholecystectomy 
and drainage of pancreatic cyst, and cholecystostomy and choledochostomy 
followed by T-tube drainage were carried out, no rehef followed. In short, 
cholecystectomy or cholecystectomy plus choledochostomy was followed by 
remission of painful attacks of one to eight years’ duration in about one third 
of the cases (8 of 26) and of four or more years in about one fifth of the cases 
(5 of 26) . It remains to be seen whether the rehef is temporary or permanent 
in the few cases in which the painful seizures have not recurred postoperatively. 
The rehef cannot be associated with the t 3 ^e of cholecystitis or the presence or 
absence of stones, because both acute and chronic cholecystitis with and with- 
out stones were present in patients who were reheved as weh as in those who 
were not relieved. 

Secondary operations for rehef of the painful seizures were performed at the 
clinic in 17 of the 26 cases. The results have been only partiahy satisfactory. 
In 1 case no information has been obtained about the results of choledochos- 
tomy and in another case the patient died too soon after choledochogas- 
trostomy to permit judging results. In the remaining 15 cases, the results 
can be given. In 8 cases choledochostomy was done and T-tube drainage in- 
stituted. In 7 of the 8 cases the T tube is known to have been removed, re- 
spectively, two, four and five months, five days, and three and a half, eight 
and four months postoperatively. In 5 of the 8 cases painful seizures had not 
recurred twenty-four, thirty-six, twenty-four, five and thirty-six months post- 
operatively. In 3 of the 8 cases the course of the disease was not altered. 
Thus, the results of choledochostomy and T-tube drainage, prolonged in most 
cases, has been good so far in 5 of 8 cases. In the remaining 7 of the 15 cases 
in which results of the surgical procedure are known, choledochoduodenostomy 
had been followed by complete and immediate freedom from pain in 6 cases 
when the patients were last heard from, fifty-five, twenty-four, forty-two, 
thirty-six, fifty-four and fifty-six months postoperatively, and in 1 case opera- 
tion had been followed by marked but delayed relief from pain. In short, in 
two thirds of these cases, remission was prompt and the attacks had not re- 
curred when the patients were last heard from. While these results leave 
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much to be desired, they encourage the performance of similar procedures in 
attempts to relieve the painful seizures of chronic relapsing pancreatitis. 

The results of surgical procedures carried out at the clinic are of interest. 
Satisfactory relief followed cholecystectomy or cholecystostomy in 3 of 5 cases, 
choledochostomy with T-tubc drainage (gallbladder removed previously) in 4 
of 7 cases in which the results were known, and choledochoduodenostomy in 
6 of 7 cases. Surgical attack on the biliary tract promises satisfactory relief 
from recurring painful seizures in a percentage high enough to justify this 
approach. 


SURGICAL PATHOLOGIC FINDINGS 

In analyzing the pathologic findings of the surgeon, the data have been di- 
vided into two groups. In group 1 have been placed those data from the 10 
cases in which the gallbladder was in place at the time of exploration at the 
clinic and in which the pathologic description of the entire biliary tract and 
pancreas was available for analysis. In only 1 of these cases was a secondary 
exploration of the biliary tract carried out at the clinic. In group 2 have been 
placed those data from cases in which the secondary exploration of the biliary 
tract was carried out at the clinic. In these cases, the data about the path- 
ologic condition of the biliary tract and pancreas at the time of the primary ex- 
ploration were obtained from the patient, in which instance the information 
may be inaccurate, or from the surgeon. One case was not surgical but nec- 
ropsy Endings were available. 

Pathologic findings in the cases in which the gallbladder was in situ at time 

of exploration at the clinic 

The pancreas was well described by the surgeon in 9 cases. If the activity 
of the pancreatitis is judged on the basis of the date of the last painful seizure, 
tenderness, sedimentation rate and enzymatic activity of the serum, along with 
the clinical features and the pathologic description, then in 1 case the pan- 
creatitis involved the entire pancreas but was of mild degree and inactive; in 
another case the pancreatitis was active but localized to the tail of the organ, 
and in still another case the disease had been active three weeks before ex- 
ploration but mainly involved the tail (cyst contained If pints [720 cc.] of 
fluid), there being only slight induration in the head. Thus, in 3 cases the 
pancreatitis was generalized, mild and inactive or localized and active or re- 
cently active. On the contrary, in 6 cases the pancreatitis was extensive and 
subacute, and clinical evidence of activity was present or had been present 
shortly before operation. In an additional case, the surgeon simply noted the 
presence of pancreatitis, and information upon which to base an opinion re- 
garding activity was not suflicient. 
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The common bile duct was described in the following ways by the surgeon; 
In 3 cases it was normal to palpation and was not opened and in 5 cases it 
varied from 8 mm. to 2 cm. in diameter but obstruction to the passage of a 
probe through the duct into the duodenum was not encountered. The ab- 
sence of obstruction was confirmed by choledochogram in 2 cases but the thick- 
ness of the walls of the common bile duct was not described. In 1 case the 
common bile duct was 1.5 cm. in diameter and at exploratory choledochos- 
tomy obstruction to passage of a probe from the duct into the duodenum was 
encountered. A choledochogram was not obtained in this instance. In the 
remaining case, data about size and obstruction of the duct was not recorded 
but it was the seat of cholangitis. The gallbladder was distended in 1 case 
in which resistance to passage of a probe was encountered. Stones were not 
found in the common bile ducts in the 10 cases. It is of special interest that 
both the common bile duct and the gallbladder were dilated without demonstra- 
ble organic obstruction of the common bile duct. 

As one would expect, the changes in the common bile duct appear to bear 
a relationship to the condition of the pancreas. Thus, in 3 cases in which the 
common bile duct was normal to palpation the pancreatitis was of a degree, 
extent and location unlikely to produce secondary obstruction or dilatation 
of this duct. On the contrary, in those cases in which the common bile duct 
was dilated with or without obstruction the pancreatitis was extensive, in- 
volving the head as well as the remainder of the gland. 

A history of jaundice was obtained in 5 cases, jaundice was noted in 4 cases, 
the concentration of bilirubin was elevated respectively to 1.7, 1.3, 2.7, 4.0, 
2.2, 2.5 and 2.8 mg. per 100 cc. in 7 cases and the van den Bergh reaction was 
direct in those cases in which the common bile duct was dilated. The contrary 
was true in the cases in which the common bile duct was normal in size. Jaun- 
dice occurred in 1 case in which resistance to the passage of the scoop from the 
common bile duct into the duodenum was demonstrated as weU as in 5 cases in 
which such resistance was not demonstrated. Jaundice apparently may ap- 
pear as a result of anatomic or physiologic obstruction of the common bile 
duct. 

The condition of the liver was described in 3 cases. In 1 case in which there 
was jaundice and a history of jaundice and the common bile duct was normal 
in size, the liver was normal in appearance. In another case, in which a his- 
tory of jaundice and jaundice were present and the common bile duct was en- 
larged, the liver was said to be enlarged but its surface was smooth. In still 
another case, in which a questionable history of jaundice was obtained and in 
which jaundice was not noted but the concentration of bilirubin was 1.7 mg. 
per 100 cc., marked hepatitis was present. As might be expected, damage to 
the liver seems to result from obstruction of the common bile duct. 
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The pathologic changes in the gallbladder appear to bear a relationship to 
the pathologic changes in the common bile duct and pancreas. The surgeon 
stated that the walls of the gallbladder were thicker than normal in 1 case, 
slightly thickened in 1 case, chronically diseased (stones) in 1 case, and mildly, 
subacutely diseased (multiple stones) in 1 case. In these 4 cases the patholo- 
gist found minimal evidence of chronic cholecystitis ; the disease in the pancreas 
was chronic, diffuse but inactive or localized to the tail and recently active, 
and the common bile duct was normal in size or only very slightly dilated. 

In another 4 cases, the surgeon stated that the gallbladder was thick-walled, 
edematous and subacutely inflamed in 1 case; that the gallbladder was dis- 
tended, its walls thickened in 1 case; that it was distended four times normal 
size, the seat of chronic cholecystitis, grade 2, and filled with foul mucopurulent 
bile in 1 case, and that its walls were thickened and contained multiple stones 
in 1 case. In these 4 cases the pathologist found a moderate degree of chronic 
inflammation of the gallbladder as evidenced by fibroblastic proliferation and 
a moderate number of lymphocytes. In each of these 4 cases, the pancreatitis 
was subacute, active or recently active at the time of exploration, as judged by 
clinical and laboratory data, and in 3 cases the pancreas was subacutely in- 
flamed and the common bile duct was dilated or was the site of cholangitis, 
as observed at necropsy, but not obstructed. In 2 of these 4 cases there was 
moderate edema of the wall of the gallbladder, but in no case was there ulcer- 
ation of the mucosa or actual suppuration. In the other 2 cases the surgeon 
noted that the gallbladder was distended and subacutely inflamed in 1 case 
and subacutely inflamed in 1 case. In these 2 cases the pathologic description 
of the gallbladder was not available but in each case the pancreatitis was re- 
cently active and extensive and the common bile duct was enlarged; however, 
only in the first case did the surgeon encounter resistance to passage of the 
probe into the duodenum. 

The pathologic changes in the gallbladder were relatively minor but appeared 
to be slightly more marked in those cases in which the pancreatitis was active 
and extensive and the common bile duct dilated. Dilatation of the gall- 
bladder was accompanied by dilatation of the common bile duct in the 2 cases 
in which the size of the common bile duct was known, and was noted both with 
and without obstruction to passage of the probe into the duodenum. 

Summarizing, it appears that the pancreatitis may be responsible for dilata- 
tion of the common bile duct and dilatation of the gallbladder and that the 
degree of pathologic change in the gallbladder bears some relationship to the 
extensiveness and activity of the disease in the pancreas. 

Surgical procedures were not carried out in 1 case elsewhere or at the clinic. 
Because data about the gallbladder, common bile duct and pancreas were 
obtained at necropsy elsewhere with the gallbladder in situ, these data are 



CBRONIC RELAPSING PANCREATITIS 


19 


best considered in relation to those of this group . The pancreas was markedly- 
enlarged, indurated and nodular, particularly in the head, measuring 15 by 
8 by 5 cm., and contained 2 abscesses and many areas of calcification. The 
common bile duct was not described. The gallbladder measured 9 by 3.5 cm., 
was somewhat thickened and contained 1 bean-sized pigment stone. 

Pathologic findings in the cases in which the gallbladder had been removed 

previotisly 

The pathologic anatomic descriptions of the gallbladder, common bile duct 
and pancreas at the time of cholecystectomy performed elsewhere in 16 of the 
cases are, for the most part, meager. In 3 cases pancreatitis was noted. In 

I case deposits of calcium were present in the pancreas at the time of cholecys- 
tectomy. In 4 cases exploratory choledochostomy was performed at the time 
of cholecystectomy and T-tube drainage was instituted but in only 2 cases was 
anything kno-wn about the pathologic anatomy. In 1 case stones were re- 
moved from the common bile duct. In 1 case the common bile duct was nor- 
mal in size and without obstruction three months after cholecystectomy and 
eight months before exploration at the clinic at which time the duct was six 
times normal size. In 5 cases the gallbladder did not contain stones and in 

II cases it contained 1 to 200 stones. Of those 5 cases in which cholelithiasis 
was not found, it was stated that cholecystitis was present in 3 cases (a straw- 
berry gallbladder with moderately thickened walls was found in 1 of these cases) 
and a gallbladder with slightly thickened walls was present in 1 case. In 
addition to stones as evidence of cholecystic disease it was stated that a chroni- 
cally infected gallbladder with slightly thickened walls was removed in 1 case, 
that the gallbladder was gangrenous in 1 case and that it ruptured in 1 case. 
In short, both mildly and extensively diseased gallbladders are known to have 
been present in these cases. 

Data about the pancreas and conunon bile duct at the time of exploration 
at the clinic in the 17 cases in which cholecystectomy (16 elsewhere and 1 at 
the clinic) had been performed pre-viously were quite complete. In 5 cases 
the pancreatitis appeared to have been limited to the head of the organ; in 1 
case the head was “the size of an orange,” in 1 case the head contained a “firm 
mass,” in 1 case the head was “firm,” in 1 case “the head contained a cyst 10 
cm. in diameter” and in 1 case the head was “enlarged and firm.” In the 
remaining 12 cases the entire pancreas was involved. It was small in 1 case, 
enlarged in 4 cases and indurated or hard in 8 cases; it contained calciiun de- 
posits in 4 cases and multiple small cysts in 1 case. The process was more 
marked in the head in 4 cases. In only 2 of the 17 cases did the condition of 
tlie pancreas, the presence of fat necrosis or existence of lymphadenitis indi- 
cate a subacute process. In 1 case the pancreas was subacutely inflamed. 



20 


E. E. GAM BILL, M. H'. COMFORT AND A. H. DAGGEN STOSS 


exhibiting woody edema and fat necrosis. In 1 case the pancreas was markedly 
indurated, and fat necrosis and lymphadenitis were noted. In 1 case the cal- 
cium deposits were present to indicate the chronic nature of the process. The 
process in the pancreas for the most part seemed to be chronic. 

Pathologic findings indicative of a subacute pancreatitis were absent in 15 
of the 17 cases. It is of interest that of these 15 cases, exploration was carried 
out in 10 cases during or within a few days of a painful seizure, tliat value for 
enzymes in the serum were increased in 4 cases and that jaundice was measur- 
able in 9. In other words, in spite of absence of gross lesions of the pancreas 
at surgical exploration, indicating recent activity, clinical and laboratory evi- 
dence of recent activity did exist in 9 of 10 cases. Recent attacks of pain had 
not occurred in 5 cases. In these cases, clinical and laboratory as well as 
pathologic evidence of activity all were lacking. Apparently surgical inspec- 
tion may not reveal evidence of activity in the pancreas which is chronically 
inflamed. 

The common bile duct was described in 16 of the 17 cases. In 2 cases the 
duct was normal in size and in 2 cases it was only sh’ghtly enlarged in spite of 
previous cholecystectomy. In the remaining cases the common bile duct was 
enlarged one and a half times to six times normal size and up to 2.5 cm. in 
diameter. Its walls were thickened in 7 and thin in 2 cases. It was definitely 
stated that probes were passed from the duct into the duodenum without en- 
countering resistance in 7 cases and with resistance in 2 cases. Also in the 
remaining cases exploratory choledochostomy was carried out but no specific 
mention of obstruction or absence thereof was made. Choledochograms were 
done in 6 cases without demonstrating obstruction. Choledochostomy with 
T-tube drainage was the operative procedure in most cases; choledochoduoden- 
ostomy was done in 5 cases in which the diameters of the ducts were, respec- 
tively, twice normal size, two to three times normal size, 2.5 cm., six times nor- 
mal size and 2. 5. cm. In 1 case stones composed of calcium carbonate were 
removed by way of the common bile duct. The composition of the stones 
suggested pancreatic rather than cholecystic origin. 

Latent or overt jaundice was present in 10 cases. The concentration of 
bilirubin in the serum in these cases was, respectively, 4.8, 6.6, 1.9, 1.0, 6.7, 
2.3, 1.9, 1.4, 3.3 and 2.7 mg. per 100 cc. In each case the van den Bergb re- 
action was direct. In 2 cases the common bile duct was normal in size or 
slightly dilated and unobstructed by the pancreas ; in 5 cases the duct was mod- 
erately or greatly dilated and not obstructed and in 2 cases the common bile 
duct was enlarged and presumably unobstructed. In 1 case the duct was di- 
lated and obstruction was present. In these cases jaundice apparently was 
rather infrequently due to mechanical obstruction. In the absence of ana- 
tomic obstruction, physiologic obstruction due to involvement of the wall of 



CHRONIC RELAPSING PANCREATITIS 


21 


the duct, such as is seen in carcinoma of the head of the pancreas, must be 
postulated to explain the jaundice and, in some cases, the degree of dilatation 
of the duct. 

The appearance of the liver was described in 12 cases. It was normal in 
6 cases. It is especially interesting that the appearance of the liver was normal 
in 3 cases in spite of jaundice and dilatation of bile ducts. The following de- 
scriptions were applied to the livers, respectively, in 4 cases; dusky, greenish 
and rounded, dusky and slightly firmer than normal. That some degree of 
liver damage was present was not surprising in these cases because of the dila- 
tation of the common bile duct and a history of jaundice (3 cases) or the pres- 
ence of jaundice. Most interesting were the findings of a “dusky” liver in 1 
case and of an “inflamed appearing liver with a pink-brown color” in 1 case, 
both cases in which dilatation of the common bile duct, jaundice was not 
noted. The changes cannot be ascribed to obstruction of the common bile 
duct and back pressure on the liver and they raise the question whether 
the inflammatory process in the pancreas can spread to the liver as it may 
spread to the peripancreatic tissues and elsewhere. 

In summary of the pathologic changes noted by the surgeon it can be said 
that the pancreatitis may be localized to the head or to the tail of the organ 
but usually involves the entire gland. The pancreatitis may be described as 
chronic or subacute with or without fat necrosis or lymphadenitis. The pan- 
creas usually is enlarged, sometimes greatly so, but it may be small; it also is 
indurated, sometimes nodular, and may contain abscesses, cysts or deposits 
of calcium. 

The common bile duct may be normal in size, its walls normal in consistency, 
but more often it is enlarged, its walls thickened. The dilatation of the com- 
mon bile duct often is more than can be accounted for by compensatory dila- 
tation occurring with nonfunction of the gallbladder or cholecystectomy. 
Probes and scoops often are passed from the common bile duct into the duo- 
denum without encountering resistance, even when the dilatation is great, 
but occasionally resistance of a degree to indicate obstruction is encountered. 
In either event the pancreatitis appears responsible. When obstruction is not 
present, the dilatation presumably may be due to “physiologic” obstruction 
arising from involvement of the wall of the common bile duct by the inflam- 
matory process and is similar to that seen in carcinoma of the pancreas that 
does not produce organic closure of the common bile duct. Presumably, when 
obstruction is present the inflammation due to pancreatitis not only has in- 
vaded the wall but also has caused narrowing of the lumen as a result of pres- 
sure. Choledocholithiasis appears to be an infrequent finding. 

All grades and types of cholecystic disease are found. The cholecystitis 
often is minimal and chronic, but may be acute, or subacute. Acute or sub- 
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acute cholecystitis may accompany subacute or acute pancreatitis. Gangrene 
and rupture may occur. The gallbladder, in the absence of obstruction of the 
cystic duct, may be distended, sometimes greatly so. In such cases organic, 
not physiologic, obstruction of the common bile duct is noted. 

Commonly, it is assumed that pancreatitis is secondary to cholecystic dis- 
ease. We have pointed out previously, in studying the pathologic findings in a 
series of cases in which we did not believe the degree of cholecystic disease to 
be great enough to influence the clinical picture, that the pathologic changes 
noted may well be secondary to the pancreatitis.* Thus, we pointed out that 
the frequently described dilatation of the gallbladder and duct was not pri- 
marily a disease of the structures but of increased pressure in the extrahepatic 
biliary tract, obstruction of the cystic duct excluded. We also pointed out 
that the degree of cholecystitis present was far too minor to explain the severity 
of the symptoms, the associated dilatation of the common bile duct and the 
history of jaundice in one or more attacks of pain. Finally, we pointed to a 
case in which excellent function of the gallbladder was demonstrated by chole- 
cystogram, in which edema of the gallbladder was found at exploration but in 
which only very mild disease of the gallbladder was noted at necropsy per- 
formed weeks after the last painful seizure; all this was given as evidence that 
the edema of the gallbladder may be transitory and possibly secondary to the 
pancreatitis. In short, we presented evidence favoring the view that the 
changes noted in the biliary tract in these cases may be secondary to the pan 
creatitis. We also presented cases of chronic pancreatitis without cholecystic 
disease. In this study we have again noted the marked changes in the biliary 
tract logically attributable only to the pancreatic disease. A belief that the 
unquestioned cholecystic disease present in these cases is primarily responsible 
cannot be complacently accepted as the starting point of the pancreatitis in 
all cases. The alternate theories that infection or inflammation in the pan- 
creas affects the gallbladder secondarily or that the process appears simultan- 
eously in the two organs should be examined with care. 

PATHOLOGIC ANATOMY 

Observations concerning the gross pathologic appearance of the pancreas at 
the time of surgical exploration already have been summarized. Tissue for 
histologic study was made available by biopsy in 6 cases and at necropsy in 1 
case. Fibroblastic proliferation and fibrosis were prominent features of all 
sections of the pancreas examined. Interlobular fibrosis was more pronounced 
than intralobular or interacinar fibrosis. In 2 cases the biopsy did not reveal 
a lobular arrangement of pancreatic parenchyma but only masses of fibrous 
connective tissue. In 2 cases residual regions of necrosis were observed (fig. 1) 
with early pseudocyst formation. 
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The acini, when present, were atrophied and disorganized (figs. 2 and 3a). 
Frequently they appeared as small groups of cells without the normal arrange- 



Fic. I. Pancreas 

a. Residual region of necrosis with organization and early pseudoevst /o.-rn^'j-r; 
and cosin XUO). 6 (case 24). Early pseudoevst (orraation (H and E xi/Oi. 


ment around a central lumen. The islands of Langerhans v.-er=£.":.', 
atrophied. Separation of the islets as if by edema, fibrosis ar- - 

generation was observed (fig. Sh) . Sometimes the cells are '4 

which were widely separated. 
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A survey of the histopathologic features of the pancreatic lesions in these 
cases discloses the fact that they differ in no manner from those previously 



Fig. 4. Gallbladder 

a. Mild chronic cholecystitis (H and E X75). b. Moderate chronic cholecystitis with edema of 
the wall (H and E X60). 

described in primary chronic relapsing pancreatitis. So far as the histopatho- 
logic aspects are concerned, the two groups of cases might be considered as a 
single entity. This study again suggests that chronic relapsing pancreatitis 
may represent the summation of repeated attacks of acute interstitial pancreati- 
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tis, or repeated subkthal attacks of so-called acute hemorrhagic pancreatitis^ 
or perhaps in some cases, a combination of both tj^es of pancreatitis. 



Fig. 5. Paxcreas 

a. GroupsoCaUophiedacinisurroundedby fibrous connective tissue (Hand E X95). b. Fibrosis 
and perineural collections of lymphocytes (Hand E X115). 

If we grant that there are no anatomic or histopathologic differences in the 
two groujts of cases tlie question mat’- still be asked as to whether or not these 
cases differ from a pathogenetic standpoint. In other words, was the pan- 
creatic lesion secondary to an inflammatory process in the biliary tract? .A.s 
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has already been pointed out, the evidence from the observations at the time 
of operative exploration is not very convincing. The histopathologic evidence 
also gives very little support for such a concept. In the 2 cases in which the 
inflammatory processes present in the gallbladder and pancreas could Ije com- 
pared at the same time there was no evidence that the cholecystic disease pre- 
ceded the pancreatic lesion. On the other hand, the lesion in the pancreas in 
1 of these cases appeared older and had been much more destructive than the 
lesion in the gallbladder. The latter revealed only a few lymphocytes scat- 
tered through the wall and a mild cholesterosis. In the other of these 2 cases 
a moderate degree of cholecystitis was present but again the inflammatory pro- 
cess in the pancreas appeared just as old, or older, and had certainly been more 
destructive, with considerable loss of parenchyma, fibrosis and abscess forma- 
tion. It would also seem significant that in one half of the S gallbladders ex- 
amined the inflammatory j^rocess was of the mildest degree with only a scatter- 
ing of lymphocjdes to indicate the presence of an inflammatory process. 

In summary, therefore, the histopathologic surve}'- gives no support to the 
thesis that the pancreatic lesions were secondar}’^ to cholecystic disease. On 
the contrary, if any conclusions at alt can be drawn from this study they would 
point to the probability that the inflammatory processes in the pancreas pre- 
ceded or occurred at the same time as the inflammation of the gallbladder. 
In other words, instead of the old concept that inflammation of the biliary 
tract is the precursor of pancreatitis it may well be that the lesions of the biliary 
tract follow and are the result of a primary inflammation in the pancreas or that 
the two conditions may occur simultaneously and independently of one another. 

TERMINAL ASPECTS 

To date, 5 patients have died. One died of massive gastro-intestinal hemor- 
rhage five weeks after cholecystogastrostomy and subsequent formation of 
gastric and fecal fistulas. Another died three weeks postoperatively of pyle- 
phlebitis and peritonitis found at operation. A third died of cardiac failure, 
and a fourth of gross gastro-intestinal hemorrhage when under treatment at a 
hospital for addiction to narcotics. In a fifth case the cause of death is un- 
known. 


COMMENT 

Comparison of the clinical, clinicopathologic and pathologic features of 
chronic relapsing pancreatitis with associated cholecystic disease, as exhibited 
in the 27 cases of this series, with those of chronic relapsing pancreatitis not 
associated with disease of the biliary tract, as exhibited in the 29 cases of a 
series recently analyzed and reported,* discloses many similarities and remark- 
ably few dissimilarities. First, the anatomic and histopathologic features of 
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the disease in the pancreas are essentially the same in the two series of cases. 
Interstitial fibrosis and residual necrosis are rather constant findings. Cyst 
and abscess formation and deposition of calcium occur in both. In each series, 
the pancreatitis most often involves the entire organ, may be largely localized to 
the head, body or tail, but shows no distinct tendency to involvement of that 
part of the pancreas in close pro.ximity to disease of the biliary tract, that is, 
the head, when disease of the biliary tract is present. 

Second, chronic relapsing pancreatitis regardless of the presence or absence 
of disease of the biliary tract involves males more frequently than females and 
begins at all ages . It is interesting that the average weight of the patients with 
disease both of the pancreas and of the biliary tract (13 pounds above normal) 
was only slightly greater tlian that of those with disease of the pancreas alone 
(4.7 pounds) and that alcohol becomes an etiologic suspect in both series. 
The sex and weight incidence is in contradistinction to that observed in cases 
of cholecystic disease alone. 

Third, the clinical features of chronic relapsing pancreatitis are essentially 
the same in the two series. One might anticipate that dyspepsia of the chole- 
cystic type before the onset of and between painful seizures, and attacks of 
pain of a few hours’ duration localized in the right upper portion of the ab- 
domen and epigastrium would be more frequent when cholecystic disease was 
present. No such tendency to reflect the presence of cholecystic disease was 
recorded in the case records. Both in the cases of chronic relapsing pancreati- 
tis with cholecystic disease and in those without it the tendency of the painful 
seizures to last days, not hours, is that feature of the seizure which arouses 
suspicion of something more than uncomplicated biliary colic as its cause. 
Primary localization of the pain in the left upper quadrant of the abdomen and 
extension to the left upper quadrant, left anterior part of the chest, left side 
of the back and left shoulder, thus suggesting something more than cholecystic 
disease, occurred with about the same degree of frequency in the two series; 
moreover, physical and laboratory findings in the two groups of cases were 
similar. However, cholecystography performed in a larger series of cases in 
which the diseased gallbladder had not been removed at the time of examination 
and in the interval between attacks of pain and jaundice should disclose the 
cholecystic disease such as was found in the present series. 

Fourth, the same sequelae, due to involvement of the pancreas, appear rcr 
gardless of the presence or absence of cholecystic disease. It is of interest to 
note, however, that in the series -svithout and with disease of the biliary tract, 
diabetes appeared, respectively, in 7 and 3 cases, gross steatorrhea in 8 and 3 
cases, and calcification in 14 and 6 cases, but larger series must be studied be- 
fore it can be concluded that in the patients with cholecystic disease these 
sequelae are less prone to develop. 
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Fifth, the most frequent sequela due to pressure of the enlarged pancreas on 
the neighboring structures is dilatation of the common bile duct, both in the 
series with and in the series without disease of the biliary tract. In many of 
the patients with disease of the biliary tract the dilatation was minor in degree 
and possibly due to compensatory dilatation following cholecystectomy. In 
both types of case, dilatation unaccounted for by this factor occurred. In 
both series of such cases, obstruction to passage of the scoop was noted in some 
cases and not in others. When obstruction is not noted the dilatation may be 
physiologic and due to involvement of the wall of the duct by the pancreatitis. 
Dilatation of the gallbladder without obstruction of the cystic duct appears 
both in the series without and in the series with disease of the biliary tract. 

Sixth, in cases in which painful seizures occur, the diagnosis of both pan- 
creatitis and cholecystitis in the same patient is made difficult by the similar- 
ity of the clinical syndromes of each disease. The most frequently made 
diagnosis will be cholecystic disease, if for no other reason, because cholecystic 
disease occurs many times more frequently than does pancreatitis. However, 
it seems clear that pancreatitis, as well as complications of cholecystic disease, 
should be strongly suspected when the painful seizures last days, not hours, 
and especially so when the pain starts in the left upper quadrant of the ab- 
domen and when the pain extends to the left upper quadrant, left anterior 
part of the chest, left side of the back or left shoulder, even if cholecystitis 
also is present. It also is clear that pancreatitis is definitely present in cases 
of disease of the biliary tract when disturbance of acinar and islet function ac- 
companies and follows acute seizures and deposition of calcium can be demon- 
strated. The appearance of a rounded, cystic mass in the pancreatic region 
during the painful seizure, or soon thereafter, may have the same significance 
as does diabetes, steatorrhea and calcification. Finally, it may be said tliat a 
high index of suspicion of pancreatitis, more careful analysis of the features of 
painful abdominal seizures, and careful investigation of pancreatic function in 
every instance of acute abdominal seizures will increase greatly the frequency 
with which the diagnosis of pancreatitis is made. Once the diagnosis has been 
made, the clinician should investigate for evidences of past pancreatitis and 
be on the lookout for recurring attacks and sequelae of pancreatitis because 
pancreatitis is often a recurring and progressive disease. 

The diagnostic problem varies with the acuteness of the process and the 
presence or absence of the gallbladder. When a patient whose gallbladder 
has not been removed previously is seen during an acute painful seizure, the 
diagnosis of pancreatitis will be suspected if duration and location of the seiz- 
ure is especially suggestive, and made if the values for amylase and lipase in the 
serum are elevated, or if steatorrhea, diabetes or calcification are present. 
The diagnosis of cholecystitis with or without stones will await a satisfactory 
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cbolecystogram -which often may not be obtainable until subsidence of the 
acuteness of the attack and disappearance of jaundice. 

When the patient whose gallbladder has not been removed is seen in the 
interval between repeated acute seizures, a poorly functioning or non-function- 
ing gallbladder with or -without stones will confirm the presence of disease of 
the biliary -tract but a diagnosis of pancreatitis -will be suspected only when the 
duration and location of the painful attacks have been suggestive of pancreati- 
tis and proved by the demonstration of diabetes (appearing after repeated 
seizures), steatorrhea and calcification of the pancreas. 

When the patient whose diseased gallbladder has been pre-viously removed 
is seen during one of a series of acute painful abdominal seizures, or between 
seizures, the diagnosis of pancreatitis can be made by those clinical and lab- 
oratory features suggestive or diagnostic of pancreatitis but disease of the biliary 
tract can be excluded only by exploration of the biliary tract. 

Exclusion of disease of the stomach, duodenum, small and large bowel, 
kidneys and heart and even of retroperitoneal disease may prove a necessary 
step in the diagnosis of pancreatitis, especially when the patient is seen in the 
intervals between attacks and in the absence of diabetes, steatorrhea and calci- 
fication. Careful notation of clinical features together -with appropriate lab- 
oratory data -svill accomplish this. 

Seventh, three possible relationships between cholecystitis and chronic 
pancreatitis have been considered. 1. Chronic pancreatitis is secondary to 
cholecystitis. It has been assumed that this is true largely because a high per- 
centage of recognized cases of chronic pancreatitis have been found associated 
with disease of the biliary tract. The assumption is justifiable especially when 
disease of the gallbladder, and in particular calculous disease of the gallbladder, 
has been demonstrated by surgical exploration or by roentgenologic examina- 
tion before the first painful seizures of chronic pancreatitis. However, in such 
circumstances it is difficult to prove that the cholecystic disease bears an etio- 
logic relationship to the pancreatitis because it is conceivable that pancreatitis 
may develop independently of a preexisting cholecystic disease, just as pan- 
creatitis may occur in the absence of demonstrable disease of the biliary tract 
and even in cases in which the gallbladder is congenitally absent. The exact 
role of cholecystitis in the etiology of pancreatitis in-vites further study. 

2. The cholecystitis may be secondary to the pancreatitis. Certain patho- 
logic findings suggest that this may be so. Thus, in some cases of pancreatitis 
of a previously reported series, the gallbladder in the absence of obstruction of 
the cystic duct was found to be unquestionably dilated at surgical exploration.' 
In such cases, the common bile duct may or may not be enlarged. The dilata- 
tion of the gallbladder and the common bile duct could be attributed quite 
reasonably to physiologic or organic obstruction of the common bile duct as a 
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result of the pancreatitis, with resultant increase in intraductal pressure. 
Similarly, in other cases of chronic pancreatitis the gallbladder and common bile 
duct may be dilated but the wall of the gallbladder also may be edematous and 
thickened. In such cases again it may be assumed that the dilatation might 
be caused by increased intraductal pressure resulting from obstruction of the 
common bile duct. The acute cholecystitis may likewise be due to extension of 
the process in the pancreas to the gallbladder. This is a possiblity because in 
the occasional case the acute edematous cholecystitis found at operation dis- 
appears as the acuteness of the process in the pancreas subsides, leaving a 
functioning gallbladder according to the cholecystogram, and an essentially 
normal gallbladder at necropsy, in spite of the recurring attacks of pancreatitis 
in the interval between surgical examination and necropsy. Certain patho- 
logic changes in the biliary tract might well be secondary to the pancreatitis. 

Further careful observation wiU determine whether or not chronic changes 
and even stone formation will follow repeated attacks of pancreatitis. 

3. Cholecystitis and pancreatitis may occur simultaneously and could well 
be due to the same etiologic agent. Cases such as the first one reported herein 
may be so interpreted. 

Eighth, removal of the diseased gallbladder is clearly indicated. Other 
surgical procedures have been followed by partial or complete remission of 
painful seizures, as was the case when significant disease of the biliary tract was 
not associated with the pancreatitis.^ The occurrence of remissions of one to 
eight years following cholecystectomy or cholecystectomy plus choledochos- 
tomy in approximately one third of the cases, of one half to five years follow- 
ing secondary choledochostomy and T-tube drainage or choledochoduodenos- 
tomy in approximately two thirds of the patients so treated invites trial of 
these surgical procedures, to stop both the painful attacks and the progress of 
the disease. Chronic duodenal obstruction requires some type of sidetracking 
operation, as does obstruction of the common bile duct; pancreatic cyst re- 
quires either internal or external drainage, and abscess, external drainage. 
Pancreatolithotomy may be feasible. 

The acute exacerbation should be treated medically. Ephedrine sulfate 
and papaverine hydrochloride should be used for relief of pain whenever possi- 
ble. In the event such drugs do not control the distress, the usual opiates must 
be resorted to. Intravenous administration of fluids to combat dehydration, 
hypochloremia, alkalosis and acidosis, as the case may be, decompression of the 
gastro-intestinal tract and accepted measures for combating shock also are 
used as indicated. During the acute attacks operation to drain an abscess or 
pseudocyst rarely is advisable. Between the acute seizures, a bland diet is 
given and alcohol is forbidden. Diabetes is controlled. Insufficiency of ex- 
ternal pancreatic secretion with resulting steatorrhea and azotorrhea is treated 
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by a high caloric, high protein, high carbohydrate, low fat diet, by substitution 
therapy in the form of enteric-coated pancreatin tablets, or by both measures. 

CONO-trSIONS 

The clini cal picture, the pathologic physiology, the course or the pathologic 
alterations in the pancreas in cases of chronic relapsing pancreatitis are very 
constant regardless of the presence or absence of disease of the biliary tract. 

The problems of diagnosis of chronic relapsing pancreatitis are increased by 
the presence of associated disease of the biliary tract; awareness of the possi- 
bility of pancreatitis, and familiarity with its clinical features. Roentgeno- 
logic findings and tests of pancreatic function should lead to a correct diagnosis 
in a high percentage of cases. 

Treatment of chronic relapsing pancreatitis associated or unassociated with 
disease of the biliary tract is the same, except that there is need for surgical 
removal of the diseased gallbladder. 

Evidence has been cited supporting the thesis that in chronic relapsing pan- 
creatitis, disease of the biliary tract may be secondary to the disease of the 
pancreas. 
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INTRODUCTION 

In the course of a comprehensive study of a group of ulcerative colitis patients 
we have paid special attention to bacteriological, serological and immunological 
studies. With these studies as a basis we have administered autogenous vac- 
cines to 35 patients and have attempted to evaluate the therapeutic effective- 
ness of such treatment. In assessing the usefulness of autovaccine therapy 
it became necessary to analyze the patterns of the natural histor}’’ of ulcerative 
colitis and to consider the criteria for evaluating objectively all therapies of 
this chronic, recurrent disease. 


METHODS 

Blood, feces, smears from the rectum or the sigmoid colon, pharyngeal 
smears, excretions from the ears, the genitals, etc. were examined by the usual 
bacteriological methods. Stool and rectal smears were inoculated shortly 
after being taken on blood-agar, Endo and Kaufmann’s medium. Throat or 
other smears were cultured on blood-agar, liver-broth and Clauberg’s medium. 
After 24 hours incubation at 37°C. all organisms were isolated from the solid 
media in order to obtain pure cultures ; then they were restreaked from liquid 
to the three original media. The diagnosis of pure cultures was established and 
suspensions of them were made. Living homogeneous suspensions were 
tested by autoagglutination with the patient’s serum using the usual technique 
of 1 : 20 to 1 : 640 dilutions. Another portion of the suspension in 0.5% phenol- 
ized saline was heat killed. For intestinal organisms 60°C. for 1 hour was 
usually sufficient, seldom was a higher temperature necessary; 56°C. for 1 
hour was sufficient for throat organisms. The suspensions in plain broth were 
checked for sterility over a 3-4 day period. In addition agglutinations of the 
patient’s sera with typhoid 0 and H antigen, with Flexner, Kruse-Sonne and 
Shiga-Kruse strains of dysentery were performed. 

Skin tests were made from the suspensions of all the cultured microorganisms 
previously killed and tested for sterility. The original suspension was diluted 
to make the final concentration approximately 1 billion microbes per cc. Of 

* Present address: University of Illinois College of Medicine, Department of Clinical Science, 
Laboratory of Dr. A. C. Ivy, Chicago, Illinois. 
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this 1 drop was added to 3 cc. of phenolized saline the final concentration then 
being 5-10 milli on organisms per cc. Whenever staphylococci were isolated the 
patient was skin tested with staphylococcic anatoxin in 1 : 100 dilution. Plain 
phenolized saline was used as a control. Testing was performed by subcutan- 
eous injection of 0.1 cc. of suspension on the volar surface of the forearm. Re- 
actions after | hour and 24 hours as well as systemic and focal reactions were 
noted. 


RESULTS 

The survey and summary of the results is presented in Table 1. 
Bacteriological findings .- — ^In our material it has never been possible to grow 
any of the obligatory pathogens. Potentially pathogenic intestinal sapro- 
phytes present in varied amounts and associations were: E. coli, Paracoli, 
Aerobacter aerogenes, Pseudomonas, Xlcaligenes faecalis, Proteus and alpha 
and gamma streptococcus. E. coli occurred most frequently (7 3% of the feces, 
80% of the rectal smears) ; Paracoli was less frequent (33% and 28% respec- 
tively) and so was alpha and gamma streptococcus (16% and 33% respec- 
tively). The others appeared more rarely. There was no essential difference 
between the results of the tests of the stools and the rectal smears, except in 
the case of the streptococci which were more munerous in the rectal smears. 
Some of the streptococci belonged to the enterococcus group, the remainder 
were not classified according to Sherman’s scheme. Repeated attempts to 
grow B. necrophorum in Fortner’s oven failed. The remaining material 
showed no surprising results. The throat smears showed a normal flora, con- 
sisting mainly of cocci. 

Agglutination . — In view of the fact that ulcerative colitis has often been 
considered to be of dysenteric origin, it was necessary to pay special attention 
to the dysentery agglutination tests. The result was positive 13 times out of 
37 agglutinations in 27 patients. With one single strain it was positive 7 
times, with several strains 6 times. On repeating the tests it was found that 
the reactions changed so that a positive result became negative and vice versa. 
Equally frequent and variable was the agglutination with Eberthella typhi 
and paratyphoid B, although there was no reason to suppose that the patients 
had suffered from the disease. 

A relatively frequent agglutination with the dysentery bacilli is not proof of 
dysenteric etiologjL We think it most probable that the titers recorded were 
not specific because in most cases there was a simultaneous agglutination with 
antigen of several different strains. Also the results from one and the same 
patient varied and reactions with the varied Salmonellae were equally frequent. 
Bacteriology and serology alone cannot solve the problem of the relation of 
ulcerative colitis to dysentery. 



TABLE 1 

Results of bacteriological, serological and immunological examinations on 31 cases of ulcerative colitis 
Fractions represent the results of skin tests, the numerator bemg the reaction after 30 min., the denominator the reaction after 24 hours. The results of autoagglutination, i 
Performed, are shown below the skin tests symbols. 
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TABLE 1 — Continued 
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Those who maintain the dysenteric origin of ulcerative colitis point out that 
the dysentery bacilli can be destroyed in the feces by a specific bacteriophage 
and that the origin of the disease can be determined by the occurrence of this 
bacteriophage. The bacteriophage for the Flexner type was only found in one 
case out of 4; in the remaining cases only the bacteriophages for the E. coli 
proper was found. No conclusions can be drawn from this single result be- 
cause the bacteriophages are ubiquitous and their diagnostic significance is 
not yet clear. 

Attioagglulimtion . — ^Antibodies which agglutinate strains of cultured bac- 
teria were often encountered in the patients’ sera. Approximately 60% of 
E. coli from the feces and 67% from rectal smears stimulated antigen formation. 
The results from other organisms can hardly be evaluated because only a smaE 
number of tests were performed but they are Ukely to be similar. 

Allergy tests . — Judging by the results of skin tests there appears to be only 
little allergy to the throat bacteria. Occasional positive results are no doubt 
due to the usual catarrhs of the respiratory tract. This correlates with the 
findings in healthy persons. A reaction to the staphylococcus antitoxin was 
found more often. This is not surprising since these organisms are so ubiqui- 
tous. 

On the other hand, skin tests with intestinal organisms are remarkably posi- 
tive. They almost always reach 100%. Strongly positive tests are found in 
about 40% of the cases. Only in the case of the streptococci the skin tests 
were less frequently positive (about 50%). 

Systemic reactions after skin testing are characterized by fever, chills or 
malaise. In focal reactions there is either amelioration (relief) or increase in 
severity of symptoms. Such reactions were noted in 14 patients. Eleven 
patients showed a systemic reaction, three a focal reaction and one showed both 
simultaneously (see Table 1). ' 

The relationship of allergy to immunity . — Our results show that allergy and 
immunity are not interdependent in ulcerative colitis. They often appear to- 
gether but not always. The preponderance of positive skin tests over the 
serological reactions in our cases suggests that intestinal commensals elicit 
allergy more often than immunity. 

COMMENT 

What deductions can be made from these results for the etiology and patho- 
genesis of the disease? 

1. Relation to dysentery.— None of the microogranisms which are obligatory 
pathogens were the primary causative factors in our cases of ulcerative colitis. 
In this respect all the bacteriological findings were completely negative, whereas 
the positive serological results were in all probability nonspecific. 
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2. The etiological importance of the intestinal co7nmensals. — ^Tliere was no 
single organism which was grown in every ease, nor in circumstances where it 
could be considered the etiological agent. Since the individual microogranisms 
appear irregularly and on the other hand elicit allergic and immunological re- 
actions, it is concluded that they cause a secondary infection which involves 
the mucosa after this has been damaged by some other primary cause. 

3. The importance of the focal infection. — In considering the focal infection 
our study has been limited to the streptococci since tliese are practically the 
only organisms found simultaneously in the throat and in the intestine. These 
organisms were grown 14 times simultaneously from the phar}m.\' and from the 
rectum (or feces), the skin tests from both agreeing in 9 cases, (7 times nega- 
tive, twice slightly positive). In five cases the skin tests did not agree. If 
any conclusions may be drawn from these results, it can be said that the throat 
microorganisms do not take part to any considerable c.\tent in pathogenesis. 
If they played any role the incidence of positive and agreeing reactions would 
be more frequent in the case of oral and intestinal streptococci. The mere 
agreement in morphology and growth is not sufficient. 

4. The importance of allergy and immunity. — In a great majority of micro- 
organisms grown from the feces and rectal smears it was possible to get posi- 
tive skin tests and often autoagglutination. The results of the skin tests agree 
with the findings in other intestinal diseases e.g. “irritable colon”^®. In con- 
trast to this, positive skin tests are appreciably less frequent in healthy per- 
sons^^’ Dorst and Morris'® state that they occur only in those individuals 
giving a history of previous gastro-intestinal disturbances. The autoaggluti- 
nation with the intestinal commensals (E, coli) is usually negative, rarely 
weakly positive, in normal persons.’'* 

Since the positive skin tests in our cases were produced by only minute doses, 
0.1 cc., and since they caused systemic and focal reactions in some instances, 
they may be considered to be a proof of allergy. These results, however, are 
not sufficient to permit the conclusion that this allergy is the etiological factor 
proper of ulcerative colitis. 

Inasmuch as an allergic factor occurs to a similar extent in other intestinal 
disorders it is likely to be the result of a secondary sensitisation which develops 
gradually after a close contact of the microorganism with the raw surface of 
the damaged mucosa. However it may in the course of a gradual development 
attain a considerable pathogenic importance and play a large part in the clini- 
cal symptomatology. This is supported by the clinical picture of the disease 
which in the beginning, does not show any of the typical signs of general allergy. 

Treatment of ulcerative colitis by autovaccines. — The presence of a marked 
allergy to the intestinal organisms in ulcerative colitis patients suggested the 
therapeutic use of autogenous vaccine. Vaccines and autovaccines have been 
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used rather frequently in the treatment of colitis and successes as well as fail- 
ures have been reported equally often. The mechanism of action has been 
explained in different ways. Those who believe in the infectious origin of this 
disease use the autovaccine as a specifically immunizing procedure: some use 
mbced autovaccines composed of many microbes cultivated from the bowels. 
The mode of administration is either parenteral® . ■ ’s . 37 , 35 . 40 . 42 qj. iQ^al 

1, 4, 6, 9, 32 Others on the other hand, use a monovalent vaccination. The 
best known is Bargen’s antidiplostreptococcic vaccine. Experience with it has 
been both favorable® ■ 12. is, 20 unfavorable’® - 

A second group of authors, believing that the nature of ulcerative colitis is 
allergic rather than infectious, attempts to explain the autovaccination as either 
specific or non-specific desensitization’ - ”. Other authors do not ascribe no- 
ticeable effect to this kind of treatment* . 29 . 33 , 39 
Technic of autovaccine . — ^The material from all sources was examined bacteri- 
ologically as mentioned previously. The pathogenic nature of the cultured 
microorganisms was examined serologically by autoagglutination and immuno- 
logically by skin tests. The autovaccine was prepared by a similar method as 
used in the preparation of material for skin tests. Only those strains have been 
used which showed a positive serological and/or skin reaction. The vaccine 
usually contained one or two strains of E. coli and alpha or gamma streptococci ; 
occasionally Paracoli or other common intestinal and throat organisms were 
included. Staphylococcic anatoxin in 1 : 100 dilution was added in most in- 
stances (Table 1). The first dose depended on the strength of skin reactions, 
it usually ranged from 50,000 to 2,000,000 microbes per 1 cc. In the first part 
of the course of vaccine therapy (8-10 ampoules) the dose went up geometri- 
cally, in the follo\ving ampoules the increase was slower, roughly so that every 
further dose was 50% stronger than the preceding one. In case of systemic, 
focal or local reaction a diluted series was interpolated. On the whole 14-28 
ampoules were prepared. Injections were given every 3 to 5 days in such a 
way that 0.1 cc. was injected intracutaneously and the rest subcutaneously. 
The dosage was determined and the injections spaced so as to avoid systemic 
focal and local reactions. 

The evaluation of results . — ^The complexity of agents which determine the 
evolution of ulcerative colitis causes great difficulty in the appreciation of the 
therapeutic results. It is essential first to establish the spontaneous course of 
the disease. 

The clinical course.-— Tht course of ulcerative colitis is one of its most typical 
characteristics. It is particularly clear if the graphical method is used’ - 

The typical course of ulcerative colitis is one of relapses. The disease pro- 
ceeds in attacks lasting on the average several weeks or months and separated 
from each other by- intervals. During the intervals the disease is more or less 
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latent, the remission being eitlier asymptomatic or symptomatic. According 
to tlie frequency of the attacks wc distinguish : a) tlic rcinitlcnt type in which the 
attacks come irregularly more often than once a year (34.2% of our patients); 
b) tlie intermittent type with less frequent attacks (26.4% of the patients) ; c) 
the mixed type (5.2%). 

In contrast to these types of irregular course, wc distinguish the following 
types of regularly relapsing or ‘^cyclic type'' (26.3% of our patients) in which the 
attacks appear regularly either once a year; the '^annual type'\ twice a year; 
the “se77iiannual type", or every other year; the “biannual type”. 

A chronic continmus course is rather rare, being usually only apparent, caused 
by complicating factors which obscure the spontaneous periodicity. It may be 
a secondary infection whicla persists after the actual attack has ended, the 
irreparable sequelae of a severe condition causing dysfunction of the colon or 
association with another severe disease (7.9% of the patients on the whole). 

In order to evaluate the effect of any treatment it is necessary a) to know the 
previous history of the disease for enough time to be able to establish the type 
of the course, i.e. at least two years; b) to make a diagram showing graphically 
this course (3) ; c) to judge whether there is a remarkable change after the 
treatment. This will be possible only in cases of the regularly relapsing and 
remittent types. The appreciation of other types, especially of the inter- 
mittent type, is very delicate because it is never possible to predict the spon- 
taneous evolution. If these conditions are not respected a spontaneous re- 
mission may be mistaken for a therapeutic success. 

In our case, the evaluation of autovaccine therapy is still more difficult be- 
cause a certain degree of pol 3 qjragmasia could not be avoided. In fact the 
hospitalization, horizontal position, physical and psychological quiet and ap- 
propriate diet are themselves important therapeutic measures. The majority 
of patients could not be deprived of blood transfusions and vitamins. There- 
fore the evaluation is very difficult. We attempted to decrease this defect by 
comparing the development of individual attacks with and without vaccine 
in the same patient. 

For these reasons it seems impossible to put down the results in definite 
tabular form. It seems more exact to describe the results separately following 
individual types of clinical course. The following types of effect have to be 
distinguished; a) the effect upon the character of symptoms during the attack 
b) the effect upon the interval between individual attacks c) the effect on the 
periodicity of attacks d) the effect on the character of the next attack. 

1. Regularly relapsing course. Four cases showing regular annual attacks 
have been observed. All were of severe forms with three showing remarkable 
cachexia. On rectoscopy rough ulcerations were found. In two patients, 
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the intervals prior to our treatment were quiet, the other two had lasting mild 
colitic disorders, but their general state between the attacks was good. 

a. Eifed on the attack. The autovaccine was started in full attack only in 
one case; the condition improved rather quickly and cleared up before the end 
of autovaccination. 

b. Effect on the interval. Of two pa,tients previously having had permanent 
difficulties, in one the interval following the treatment by autovaccine was en- 
tirely quiet with complete healing of the lesions observed proctoscopically. 
The other showed only partial improvement. 

c. Effect on the periodicity of recurrences. Two patients in whom the con- 
dition was of lasting duration showed no change in the regularly relapsing 
course. In 2 others, who before the beginning of the treatment suffered only 
two attacks, the expected third attack did not occur. Since two recurrences, 
however, do not allow much certainty as to the t 3 q)e of the course, this “suc- 
cess” should be considered with reserve. 

d. Effect on further attacks. Three patients suffered new attacks; two being 
considerably milder and of shorter duration than prior to the treatment; in 
the third no change was observed. The fourth patient to date shows no re- 
currence. (5 years). 

2. The reniitlent type. Twelve cases of this type have been observed with 
irregularly occurring shorter or longer attacks. The intervals lasted usually 
only a few weeks, more rarely a few months, but always less than one year. 
The form of the disease was usually mild. In six, however, a single severe 
attack occurred between the milder ones. 

a. Efect on the attack. The autovaccination was started seven times during 
the full attack. As far as it is possible to make an evaluation in the type of 
irregular course our impression for at least five times was that the condition 
was favorably influenced inasmuch as clinical, and usually proctoscopic re- 
covery occurred. 

b. Efect on the interval. In 6 treated cases residual symptoms either disap- 
peared or improved during the intervals. This was particularly marked in 
cases which previously had shown continuous mild difficulties. 

c. Effect on the periodicity. This can be evaluated in 10 cases. In 8 cases 
the frequency of attacks decreased more or less markedly; in 2, it did not 
change. 

d. Effect on further attacks. In 5 cases, following attacks were somewhat 
milder and shorter than before treatment. In one case there was no change. 
In 2 other cases too strong doses of vaccine provoked a severe attack. 

3. The intermittent type. Eight patients of this ty^^e were observed. The 
usual clinical picture was that of a rectal syndrome without systemic reaction. 
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Previous attacks lasted from 1 to 6 months with the intervals always longer 
than 1 year, usually 3 or more, with both subjective and objective recovery. 

a. Effect on the attack. The autovaccination had been started five times 
during the attack. In 2 of these patients the attack ended shortly afterwards. 
It was not, however, possible to establish w'hether it was the result of the auto- 
vaccine. No noticable effect was found in the other 2 cases. One patient 
died. 

b. Effect on the intcroat. Only one patient had symptoms during the inter- 
vals. Following treatment with autovaccine they disappeared completely. 

c. Effect on the periodicity and on the future attacks. It is not possible to 
evaluate them in this tj^De of course. 

4. The chronic type. In this group 5 patients with a histor>' of disease over 
one year’s duration were observed. Four patients revealing friable mucosae 
on proctoscopy had no generalized systemic reactions. The fifth patient suf- 
fered a prolonged attack of diffuse colitis with advanced cache.xia. 

a. Effect on the attack. In 2 cases, the state following the onset of autovac- 
cine began definitely to improve and cleared up completely both clinically and 
anatomically. In the third patient the improvement was only subjective; 
in the fourth, a favorable change became apparent before starting the auto- 
vaccine, so that its influence cannot be estimated. In the fifth patient who was 
in an extremely severe condition, improvement developed very slowly and a 
complete recovery occurred only 6 months later following 2 series of auto- 
vaccine. 

b. Effect on further attacks. Later, 4 patients suffered new attacks. In 2 
cases these were milder and shorter, once unchanged. The fourth patient 
had a very severe attack which very likely was due to injecting too strong doses 
of autovaccines. 

5. The autovaccine was used in 6 additional cases of ulcerative colitis. In 
these cases, however, either the course of the disease or the lapse of time be- 
tween treatment was too short to permit evaluation of the efficacy. 

Comment. — On the whole our experience can be summarized as follows: 
The autovaccination has been found successful in influencing some stages of 
ulcerative colitis. Its purpose is twofold: curative and preventive. Suitable 
cases for this kind of treatment are mild and moderately severe cases in the 
stage of subchronic suppuration and persisting ulcers, where the general evolu- 
tion is stationary or regressive. However, this treatment must not be started 
either during a violent attack or when the general condition is poor. The pre- 
ventive action against the secondary infection is useful in mild cases, in the 
stage of friability. In suitable cases autovaccine contributes to shortening of 
attacks and exerts an especially favorable influence upon the character of the 
interval between them. It frequently helps to remove manifestations of per- 
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sisting infection and thus changes the type of course from the chronic to the 
periodic. This can give the semblance of a clinical “cure”. 

It should be noted that autovaccination has a different indication than treat- 
ment with vitamin P-like substances which have proved effective only in the 
earliest stages of ulcerative colitis-^ 

Autovaccination is a delicate procedure. Rapid results cannot be expected. 
Much depends upon the choice of patients, upon the preparation of the vaccine 
and upon the proper interval between injections. Success does not depend 
upon the number of t)^es of microorganisms, but rather upon the correct 
choice in a given case. This can be facilitated by autoagglutinations and skin 
tests. 

We did not find the effectiveness of the autovaccine to depend on the age or 
sex of the patient nor on the duration of the disease. 

As far as the mechanism is concerned, we cannot agree that it is only a non- 
specific shock-effect; reactions in the patient should be avoided. Autovac- 
cination probably specifically combats or prevents secondary infection and 
sensitization. To what extent autovaccine might influence the basic dis- 
turbance is a problem which remains to be solved. 

Summary 

(1) Thirty one cases of idiopathic ulcerative colitis were submitted to a 
bacteriological, serological and immunological investigation with the following 
findings: 

(a) None of the well known pathogens tvere ever found. 

(b) The bacteriological examinations revealed various potentially patho- 
genic microorganisms generally known as intestinal commensals. 

(c) The majority of these organisms elicited a definite allergic and immu- 
nological reaction. 

(2) On the basis of these bacteriological and immunological findings the 
following conclusions are suggested: 

(a) The intestinal commensals as weU as other common microbes are not 
the primary cause of ulcerative colitis but are involved in secondary infection. 

(b) The focal-infectious origin seems improbable, at least regarding 
streptococci. 

(c) The allergy established by skin tests is likely to be a secondary sensi- 
tization which develops as a sequel to close contact of microorganisms with 
damaged mucosa. 

(d) This allergy, however, may play a significant role in the clinical 
picture as implied by the focal reactions. 

(3) These results support the concept that ulcerative colitis originates as a 
result of two pathogenic mechanisms. 
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(a) A primary lesion of unknown origin. 

(b) A secondary infection and sensitization. 

(4) The evaluation of the therapeutic results is very difficult in this disease; 
this is due to its spontaneously relapsing course. Five types of this course are 
pointed out in order to make this evaluation easier, 

(5) Treatment with autovaccine was used in 35 cases of ulcerative colitis. 
In our experience the following principles are of the greatest importance: (a) 
Careful removal of the material from all the infectious foci and also directly 
from tlie lesion; (b) serological and immunological c.xamination of the patho- 
genic nature of the cultured microorganisms (by autoagglutination and by skin 
tests); (c) Preparation of the vaccine according to these findings; (d) Intra- 
and subcutaneous administration; (e) Determination of the degree of dilution 
and spacing of injections as to avoid systemic as well as focal and local reactions. 

(6) Autogenous vaccine has been found to be a valuable supportive measure 
in mild and moderately severe cases of ulcerative colitis. It may also be 
capable of preventing the transition of the disease process from a mild to a 
severe form. 

(7) The autovaccine is presumed to act upon the secondary infection and 
sensitization. 
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HYPOPROTEINEMIA AND EDEMA IN TIIE COURSE OF 

TROPICAL SPRUE 

Mario Stefanini, M.D.* 

INTRODUCTION 

In the period 1942-1945 the writer had the opportunity of studying 1069 
patients of tropical sprue in different stages of cv^olution of the disease among 
12,500 Italian prisoners of war stationed in the Camp of Yol, Kangra VaUey, 
India. The clinical and laboratory features and considerations on the etiology, 
pathogenesis and diagnosis of the condition in this series of cases have been 
already reported in previous publications’® . n . 12 , i3 jq -ivhich reference is made. 
This paper will briefly present some observations on the occurrence and be- 
havior of edema during the course of the illness and especially in its stage of 
recovery, as they appear interesting enough to warrant a separate presentation. 

CLINICAL PEATURES, LABORATORY FINDINGS AND RESPONSE TO TREATAIENT 
OP THE EDEI.U OF THE STAGE OP RECOVERY PROM TROPICAL SPRUE 

Of the 1069 patients followed, 153 (14.4%) presented the clinical picture 
considered to be t 3 ^ical of tropical sprue: pale diarrhea with steatorrhea, 
secondary deficiency symptoms (glossitis, stomatitis, dermatitis etc.), h)'per- 
chromic anemia with megaloblastic arrest of the bone marrow indistinguishable 
from that usually observed in pernicious anemia; high split/unsplit-fecal-fat 
and soaps/split-fecal-fat ratios, flat oral glucose tolerance curve, hypocalcemia. 
The rest of the patients, all considered cases of tropical sprue in mild form or 
early stages for reasons which have been previously presented’®, were diagnosed 
and treated in early stages of the disease before they developed macrocytic 
anemia. 

Among the 153 anemic patients, 129 presented edema, usually of fluctuating 
type, limited to the ankles, feet and hands with evident postural modifications. 
Most of the patients complained also of puf&ness of the face, especially in the 
morning. None of them presented important changes in diuresis, albuminuria, 
enlargement of the heart or h}'pertension (in fact, a moderate hypotension was 
found in most of the cases) . Occurrence and severity of the edema appeared 
more related to the degree of anemia (as cases with lower red cells count and 
higher color index were usually those presenting more extended edema) than 

* Department of Internal Medicine, University of Rome, Italy (Director, prof. C. FrugonO 9’?^ 
Department of Biochemistry, Marquette University School of Medicine (Director; A. J. Quick, 
Ph.D., M.D.). ’ ^ . 

Senior Research Fellow, United States Public Health Service, National Institute of Health. 
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to the total serum protein level. Determined with a modification of the 
method of Bierry and Vivario (Guillamin et al.®) this was found to be within 
normal limits in almost all anemic cases irrespective of the presence or not of 
edema. No facilities were available for the reliable determination of the A/G 
ratio. 

Interesting was the behavior of the edema under treatment. All patients 
were uniformly kept at absolute rest in bed, put on a low fat, low carbohydrate, 
high protein diet and treated liberally with yeast (“Marmite” or “Vegemite”, 
50 Gm. a day) and optimal parenteral doses of liver extract*. The response to 
therapy was various. Nine cases did not respond at all to continuous treat- 
ment and 4 of them evolved into the chronic stage of the disease while 5 
passed into a fatal condition of aplastic anemia. Eight cases, among the most 
serious ones, required blood transfusions before any improvement could be 
obtained. Five received an average of 5 ml. of whole blood per kilo body 
weight intravenously by the drip method (40-50 drops per minute) 2 or 3 times 
at weekly intervals. In three others, because of the difficulty experienced in 
obtaining donors, only small amounts of blood intramuscularly (20 ml. daily 
for 20-30 days) were given, surprisingly with the same good influence on the 
recovery of the patients. The remaining 136 cases responded promptly to the 
therapy. Four to six days after the starting of treatment a marked reticulocyte 
crisis was observed (maximum figures from 7 to 48% after 7 to 10 days). In 
the same period of time the red blood cell count and hemoglobin level (after an 
initial drop in most of the cases) began to increase, reaching finally normal 
values about four weeks later. Examination of the bone marrow showed a 
considerable increase of the percentage of normoblasts mainly at the expense of 
megaloblasts and erythroblasts at the end of the first week and a normal picture 
at the end of the second. 

More variability was observed in the response of the edema to treatment. 
In the nine resistant patients, the edema was not modified by liver and yeast 
therapy (but responded favourably if only temporarily to plasma transfusions). 
In 69 other cases it improved rapidly disappearing in 7 to 10 days with a corre- 
sponding marked and transitory increase of the diuresis. In the remaining 51, 
the reticulocyte crisis and the improvement of the hematological conditions 
were accompanied by rapid extension of the edema (some patients gaining as 
much as 14 to 16 lbs. of weight in the space of 3 to 4 days) usually 5 to 7 days 

IT c different brands of liver extract were used. One, “Lilly’s extract”, at the dose of 20 
U-S.P. units a day for the first week; every third day in the following tsvo weeks and every week 
thence as a maintenance dose. The other, “T.C.F. Liver Extract”, a sheep liver extract prepared 
by the Teddington Chemical Factory in Bombay and described as containing “most of the B-com- 
plcx substances present in the original liver” required a double volume to produce the same reticulo- 
cyte response and improvement of the hematological values. 



52 


MARIO STEFAN! NI 


after the beginning of treatment with a marked contemporary drop in total 
serum protein level. Figure 1 presents average values relative to the extension 
of the edema (judged by the curve of body weight), hematological conditions 


TABLE 1 

Relationship of edema to diuresis, reticulocytic crisis, hematological conditions and scrum protein level 
in a case of tropical sprue in the stage of recovery* 


PAYS or 
TIEATXCENT 

vrtiGnr 

UBINASY 

OUTPUT 

SCO SLOOD 
CELtS 

Hb 

SZTICULOCYTES 

SESVU 

PSOTEINS 


kms. 

ml./24 hr. 

millions per 
emm. 

% 

% 

ims. % 

1 

41.7 


2.73 

62 

1.5 

6.52 

2 

42.1 






3 

44.7 

800 

2.94 

57 

4.6 


4 

47.0 

750 




6.02 

5 

49.8 

700 





6 

51.2 

890 

3.10 

64 

19.2 


7 

54.8 

655 




5.31 

8 

‘ 53.2 

675 





9 

53.8 

910 





10 

52.1 

1,000 





11 

52.4 

1,055 

3.75 

72 

6.4 


12 

50.8 

1,075 




6.10 

13 

50.4 

1,250 





14 

48.9 

1,300 





15 

59.1 

1,350 





16 

48.0 

1,400 





17 

47.3 

1,310 

3.92 

78 

2.5 


18 

47.5 

1,350 





19 

46.4 

1,500 




7.03 

20 

47.1 

1,540 





21 

45.3 

1,600 





22 

42.4 

1,750 

4.34 

84 

1.2 


23 

41.8 

1,350 




7.15 

24 

42.4 

1,300 





25 

42.8 

1,450 





26 

44.0 

1,350 




7.04 

27 

43.8 

1,200 




28 

44.1 

1,240 

4.75 

89 

1.0 



fluids was kept constant at an approximate daily level of 56 ozs., throughout the entire period of 
observation. 


and serum protein level, and Table 1 records analytical data obtained m a 
single average case. The values shown in Figure 1 are given separately for the 
patients whose edema improved immediately after starting treatment (10 cases) 
and those in which it showed a temporary extension (also 10 cases). It is evj- 
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dent that, while reticulocyte crisis and improvement of the red blood cells 
count were similar in the two groups, in the group characterized by the ex- 
tension of the edema an almost contemporary drop in total serum protein level 
occurred. The edema then regressed, slowly at first and then markedly, 20^ to 



Fro . 1. Reiationship between Total Serum Protein Ijevei. and Edema in Patxents 
Wits Tropical Sprue under Therapy 

The study includes 10 patients (group I) in which edema rapidly improved and 10 cases (group 2) 
in which reticulocytes crisis and hematological improvement were accompanied by temporary gen- 
eralization of the edema. Average figures, including red blood cells and reticuloiytecountsare given 
for each group, 

25 days after the beginning of treatment, together with a critical increase of the 
diuresis and a steady return of the serum protein level to normal values. 
Immediate improvement of the edema was obtained with plasma transfusion 
(250-300 cc. of lyophilized plasma) in five patients. 
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DISCUSSION 

The findings presented in this paper confirm the known fact that patients 
suffering from comparatively early sprue, in which edema is (in the experience 
of the writer) a minor and inconstant symptom usually present a normal total 
serum protein level; and they also give significant support to the theory of the 
hypoproteinemic pathogenesis of nutritional edema with the observation of the 
relationship between serum protein level and behavior of the edema during the 
stage of recovery of some cases of tropical sprue. 

The report of the appearance of a “delayed” edema in previously “diy” 
patients recovering from different types of anemia or from malnutrition is not 
new. It has been observed in patients being treated for microcytic anemia’^; 
macrocytic anemia’-®; sprue treated with pteroylglutamic acid’; malnutri- 
tion®- “ and the enumeration is not assumed to be complete. As in the series 
of cases presented in the present paper, in most of these patients the appearance 
of edema has been related to a drop in blood protein level (particularly albumin 
fraction) noticed shortly after tlie beginning of treatment and its prompt re- 
gression has been usually obtained with plasma transfusions. In the particular 
case of tropical sprue, however, other factors besides hypoproteinemia may 
possibly cooperate to the temporary worsening of the edema during the stage 
of recovery of the disease. One of the most likely, at least in some cases, is 
represented by an improved absorption of Na+ and Cl“ ions, which may follow 
the reestablishment of a normal intestinal function under effective therapy (a 
deficient absorption of these ions is known to occur in some stages and cases of 
tropical sprueO- However, the close relationship between protein level of the 
serum and behavior of the edema and the response of the last to plasma trans- 
fusions show the primary role of hypoproteinemia. 

It remains, of course, to be said that the pathogenesis of the remarkable drop 
of serum protein level in the early stages of recovery from an anemic condition 
is not very clear. It may be postulated that a greater demand of plastic 
material for active erythropoiesis from the blood forming organs would be 
responsible for a decrease in the plasma protein level, which would in turn cause 
appearance or extension of the edema. This theory, however, lacks experi- 
mental support and, even if suggestive, does not explain all findings in the series 
of patients presented in this paper. So, for instance, while one group of cases 
only presented temporary hypoproteinemia and subsequent extension of the 
edema during the stage of recovery from the disease, the writer was unable to 
find any statistically significant differences in severity of clinical symptoms and 
anemic condition between this group and the one whose edema responded 
favourably to treatment from the very beginning, and in which a drop in protein 
level of the serum did not occur. 



BYPOPROTEINEMIA AND EDEMA IN TROPICAL SPRUE 


55 


S-UMMARY 

Moderate edema with a normal total serum protein level were found in 10% 
of the patients in a series of cases of tropical sprue. In 45% of them a marked 
extension of the edema occurred during the first days of treatment, in direct 
relationship with the occurrence of the reticulocyte crisis and a noticeable drop 
in the total serum protein level. Regression of the edema occurred almost 
aitically 20 to 25 days after the beginning of the treatment when the serum 
protein level began to rise steadily and could also be induced promptly by 
plasma transfusion. These observations suggest a direct relationship between 
hypoproteinemia and the temporary extension of the edema during the stage of 
recovery of some cases of tropical sprue and confirm its importance in the 
pathogenesis of nutritional edema. It is tentatively suggested that the drop of 
serum protepi level in the first days of treatment may be caused by a greater 
request of plastic material for active erythropoiesis from the blood forming 
organs. 
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AN IMPROVED LIVER BIOPSY NEEDLE 
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From the Shadel Sanitarium and the Department of Physiology and Biophysics, U niversity of Washington 

School of Medicine, Seattle, Washington 

INTRODUCTION 

>The conventional Vim~Silverman type liver biopsy needle is composed of 
two portions, an outer trocar and an inner split needle (Figure 1). In securing 
a biopsy of the liver, the outer trocar with the inner needle retracted, is thrust 
through the abdominal wall, often under peritoneoscopic guidance, until the 
point rests upon the liver capsule at the spot from which the biopsy is desired. 
The inner split portion is tlien advanced past the point of the trocar into the 
liver substance. The biopsy specimen is secured by holding the split needle in 
position within tlie liver parenchyma whilst the trocar is advanced, with a 
rotary motion, until it has passed the stationary tip of the split needle, where- 
upon the entire instrument is withdrawn and the contained biopsy tissue re- 
moved. The forward movement of the outer over the inner needle is usually 
limited by a setscrew or stop of some sort. 

In practice, the most difficult detail of technique is holding the inner split 
needle at a constant point within the liver as the outer trocar is advanced over 
it, for when forward movement of the trocar is begun it is impossible to be 
certain that the inner needle is being held stationary. The fear of penetrating 
too deeply into the liver usually causes an unconscious withdrawal of the inner 
needle as the trocar is advanced overit. The result is usually an unsatisfactory 
biopsy specimen. Conversely if the impulse to withdraw the split needle is 
overcompensated the entire instrument may be thrust too deeply into the liver 
with consequent unnecessaiy risk of hemorrhage or damage to the organ. 

The modification pictured in Figure 1 is designed to hold the inner split 
needle in a constant position during the advance of the outer trocar. It 
consists of a footpiece through which the outer trocar passes freely. A rigid 
guide parallel to the needle is attached to the footpiece. Sliding on the rigid 
guide, but capable of being fixed with a setscrew, is an arm to which is attached 
the external hub of the inner split needle. 

In using the instrument, the trocar with the split needle sheathed within it, 
is advanced through the abdominal wall under peritoneoscopic control until the 
point rests upon the liver capsule. The footpiece is then dropped against the 
abdominal wall and the trocar and footpiece held firmly in relation to each 
other with the thumb and forefinger to prevent further advance of the trocar 
while the inner split needle is thrust into the liver substance. The setscrew of 
the crossarm is then tightened on the rigid guide which holds the split needle at 
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a constant point within the liver while the trocar is advanced through the foot- 
piece, with a rotary motion, until its forward progress is limited by the setcrew 
in the hub of the trocar. The entire instrument is then withdrawn and the 
biopsy removed. 

Prior to use of the modification described, liver biopsy with the Vim-Silver- 
man needle in our hands was not entirely satisfactory. It was often necessary 
to make two or even three punctures before an acceptable specimen was 
secured. Even then the biopsy was frequently composed of several small bits 
of tissue which were far from satisfactory to the pathologist. Others have re- 
ported similar experience. Since adopting the modification every biopsy has 




Fig. 1. Above, the two parts of Vim-Silvennan needle; Center, conventional type needle assembled 
with inner split needle projecting past tip of trocar; Below, modification described as fitted to con- 
ventional type needle. 


resulted in securing a uniform specimen from 2 to 2.5 cm. in length with a 
uniform caliber of 2 mm. As yet a second puncture has not been necessary nor 
has excessive bleeding been encountered. In addition, the knowledge that the 
inner split needle is always under perfect control lends confidence to the oper- 
ator and removes a constant source of worry. 

Experience has shown that when the anterior abdominal approach is utilized, 
the respiratory excursion of the liver is of small magnitude during normal 
breathing. It is therefore not necessary that the patient hold his breath during 
the period tliat the needle is within the liver substance. The procedure may 
thus be carried out in a leisurely and painstaking manner. Pentothal or other 
general anesthesia may be used if desired. 
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It is agreed among pathologists that the needle biopsy is preferable to tissue 
obtained by biopsy forceps during peritoneoscopy, for the latter often yields 
merely a biopsy of the capsule and gives but little information concerning the 
liver parenchyma. Since the improvement here described has been found to 
function so perfectly it was thought worth while to publish the technical details 
so that others might be encouraged to make more liberal use of the Vim-Silver- 
man. technique of liver biopsy. 
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DIVERTICULA OF THE STOMACH; REPORT OF 26 NEW CASES* 

S. P. Bralow, M.D. and M. A. Spellbesg, M.D. 

From the Department of Medicine, University of Illinois College of Medicine; Medical Service, Veterans 
Administration Eospilal, Hines, III.; and from the Department of Gastro-Iniestinal Research of the 
Medical Research Institute, Michael Reese Hospital, Chicago, III. 

INTRODUCTION 

The incidence of true diverticula of the stomach is sufficiently rare to be con- 
sidered a clinical curiosity by various observers*’ ■’ Martin- states that 
lack of experience in this rarity not only exists among clinicians but also 
among pathologists. Moses’ reviewed 150 cases reported in the literature up 
to 1946. However, Bockus'*, Shiflett’, and others, feel that many cases are not 
diagnosed because of a paucity of characteristic symptoms. Many authors* 
stress the questionable clinical signfficance of these lesions. Most of the liter- 
ature on this subject is made up of articles that present one case and a review 
of the preceding literature. This has led to a confusing picture of the subject 
as well as recurrent evaluation of the very same cases. 


MATERIAL 

Our interest in the subject was stimulated by a case seen in the Clinic of 
Michael Reese Hospital which presented features which have been neglected 
previously. The present report deals with 26 new cases of apparently true 
diverticula and 4 cases of false or acquired diverticula. Nineteen cases of true 
diverticula and 3 cases of false or acquired diverticula were gathered from the 
clinical records of the last 12 years at the Veterans Administration Hospital, 
Hines, Illinois. This institution had total admission during that period close 
to 130,000. In the clinical records of Michael Reese Hospital up to July, 1947, 
4 cases were found, 2 more additional private cases were supplied by physicians 
of that institution, and another case of true diverticulum was seen by one of us 
(M. A. S.) while in military service in 1945. 


History 

For those interested in the history of this entity, we refer to work of Lay Martin’ 
who has published a creditable review of the earliest literature, and has unravelled 
many erroneous concepts as the original observations of this condition. Although 
the initial description of gastric diverticula has been traced to various writers as 
early as 1774, Hehnout* was credited with the origmal clinical description in 1804, 


• PuWlshcd with the permission of the Chief Medical Director, Department of Medidne and 
Surgery, Vctcr-ans Administration, who assumes no responsibility for the opinions expressed or rnn- 
clusions drawn by the authors. ^ 

\Vc arc indebted to Drs. S, Portis, C. L^-rence and H. Arkin for use of their private ca'cs We 
also wish to express our sincere thanks to Dr. H. Necheles for his aid in preparing this manuscript. 
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However, Martin has found that the earliest authentic case was described by Thomas 
Bailie in 1793^. He further found that the original misconception as to Hehnout’s 
case stems from VoigteP and that actually Voigtel claimed that Fournier was the 
first observer. This he also found to be error as the original case of Fournier’ was 
that of a duodenal diverticulum and not a gastric one. 

imidence 

FeldmaiP® found an autopsy incidence of approximately 0.02% and an incidence 
of 0.04% in 136,000 roentgen examinations of the stomacli. This was confirmed 
by members of Mayo Clinic” who reported 0.02% in over 90,000 gastric roentgeno- 
logical examinations and Reich” who found 0.03% in 19,022 gastric roentgenograms. 
However, Shiflett'* reported an over-all incidence of 0.65 in 1937. In 768 roentgen 
examinations of the stomach and 887 of the colon, he found diverticula in the colon 
in 4.96% of the cases, in the duodenum in 3.74%; esophagus in 0.79; stomach 0.65%; 
and only one case of diverticulum in the jejunoileal region. Fraser” reported the 
same relative frequency of occurrence in the gastro-intestinal tract. Rigler” roughly 
approached this percentage in reporting 0.49% in 4,236 stomach examinations. 
It may be significant that tire lowest percentage incidence is seen in larger series. 

The estimated incidence of diverticula of the stomach at the Veterans Adminis- 
tration Hospital, Hines, Illinois, is approximately 0.015% of the total admissions 
and 2.6% of 350 gastroscopic examinations. Although it must be granted that this 
condition is relatively rare, the existence of such an entity must be remembered, 
especially in patients witla otherwise undiagnosed gastrointestinal hemorrhage or 
with atypical gastrointestinal S)miptoms. The 150 cases reported in the literature 
might lead one to believe that diverticulum of the stomach is a clinical curiosity, 
but many more cases are probably being seen without ever reaching the literature, 
and an incidence of 0.015% of total hospital admissions should not be neglected. 

Sex and age distribution 

The age and sex incidence of these lesions show a wide range in various reports. 
Age of predilection is usually given as from 30 to 50, but Reich’s cases ranged from 
36 to 71 years. In our series, the ages varied from 20 to 67 years in patients with 
true diverticula and from 29 to 73 years of age in the acquired. However, the source 
of material influences age distribution as well as sex incidence in any series; con- 
sequently our patients for the most part are males in the middle age groups, as they 
are veterans of either World War I or II. Rivers’^^ youngest patient with a gastric 
diverticulum was 26, and 3 such cases were reported in children 7 years of age. A 
diverticulum was found in a fetus by Broman” while Pemkopf” and Sinclair®’ re- 
ported a diverticulum in a 4 month old infant. There is some question as to a female 
predominance with Feldman stating a 3 :2 ratio, Bockus a 2 : 1 and Tracey^^ a 1 : 1. 

Etiology 

Keith^® pointed out that the stomach wall is weak at its junction with the esopha- 
gus, and the true diverticulum may develop here, which is the most common location 
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clinically. Bockus takes exception to Keith’s theory, and does not believe it explains 
the etiology of diverticula at the cardia for, if this region is congenitally devoid of 
normal musculature, the incidence should be greater. Bockus proposes that the 
thinning out of the musculature found in the wall of many true diverticula is due to 
stretching of the pouch rather than congenital weakness. Alvarez*® further dis- 
proved this theory by placing a balloon at this area in animals and exerting many 
times the normal pressure without producing diverticula. Fifty-sk cases in Martin’s 
series were examined histologically, and 16 had intact walls; 23 had thiimed muscular 
layers; 6 had only mucosa and serosa; and in 8 the waU was not described. Hilie- 
mand®® stated that gastric diverticula are common in hogs and monkeys but not in 
man. 

Reich*® theorized that constant pressure and irritation at the congenitally weak- 
ened area progresses to the formation of diverticula. As these diverticula become 
filled with food, repeated pressure distends the diverticular sac. 

Resnick®* noted that diverticula of the colon and duodenum are often observed 
together. He felt that diverticula are prone to occur at sites of incomplete peritoneal 
covering, such as appendices epiploicae of the colon, and at the cardia at the lesser 
curvature, where the peritoneum is reflected in the formation of the ileo-renal and 
gastro-splenic ligaments. 


Pathological classifications 

The pathological classification of this lesion has been under much discussion, but 
the consensus of opinion is that the diverticula should be separated into the congenital 
or true type, and the acquired or false. In the true diverticula there is no evidence 
of any organic disease as a causative factor. They are protrusions of the mucosa and 
submucosal layers herniated through a congenitally weakened muscular coat. The 
muscular coat of the diverticulum is usually absent according to Feldman,*® but 
Rivers states all coats are outpouched. Usually they are located on the lesser 
curvature near the cardia on the posterior wall. 

Martin subdivides gastric diverticula into pulsion and traction types. Pulsion 
diverticula are further subdivided into congenital, which are due to a muscle hiatus 
or local absence of gastric muscle, and muscle diastasis, which is a weak area distended 
by intragastric pressure. 

The acquired, false or traction type is usually found near the pylorus, and less 
frequently in the body of the stomach. These are always secondary to some other 
disease process, either infectious or neoplastic, located in the gastric wall or outside, 
producing traction on the wall. 

Feldman*® briefly discussed three other possible types of diverticula. Transient 
diverticula are supposedly functional, and are usually found at the cardia in middle 
aged or old women. DeQuervain®® reported two cases. A second type was divertic- 
ula of tumors, especially benign ones, and turn cases of myoma with degeneration of 
the central portion producmg pouchbg were described by Rowlands®®. Sandstrom®* 
reported one case in an adenoma. Trauma may occasionally produce a diverticulum. 

Brdiczka-® found i cases of pseudo diverticula of the greater curvature of the antrum 
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due to perigastric adhesions. Jordon and Lahey-'’, and Spcesc and Skillcm^^ found 
that the so-called traction diverticula may be simple penetrating ulcers which produce 
a perigastritis with resulting diverticula. Ti!gcr“ described a traction diverticulum 
at the pylorus, caused by gall bladder adhesions. 

Clinically, the type of diverticulum is relatively unimportant, as the clinician is 
only concerned witli how much of the existing S 3 miptomatology is due to tlie divertic- 
ulum. We agree with Frank’s-^ opinion, and consider all diverticula located at the 
cardiac end of the stomach as true or congenital as long as no other disease process is 
present tliat may produce a gastric outpouching. 

ANATOMIC LOCATION 

Alcerlund-^ points out that congenital diverticula more commonly occur in the 
cardia on the posterior wall of the lesser curvature just below the cardio- 
esophageal opening, ivhile the acquired are more often near the pylorus. 
Feldman’® found 85% of the diverticula at tliat location in the cardia. Rivers” 
however, found an entirely different t 3 q)e of distribution in his 14 cases with 
43% at the cardia, 43% at the pylorus and 14% at the antrum. Tracey’’ in 
35 cases, found diverticula of the cardia in 27 cases, pylorus 3, anterior wall 4, 
and posterior wall one. RaveneF® reported one case on the anterior wall. In 
summary of 103 cases, Martin found 61% within a radius of a few centimeters 
of the cardia. Thirty-nine per cent occurred along the lesser curvature. Oc- 
casionally, these lesions have been reported on the greater curvature on the 
anterior or posterior surface of the fundus. 

In our series, the radiological location of true diverticula are listed in Table 2. 
Seventeen of 26 cases were located on the posterior wall of the lesser curv^ature 
of the cardia, while 7 were found at the same location in the pars media. Two 
diverticula were noted on the greater curvature of the cardia. Of the false or 
acquired diverticula, 3 were found in the pyloric region on the lesser curvature, 
and 1 was found at the posterior w'^all of the greater curvature in the pars media. 
Two of the 3 pyloric diverticula were on the posterior w^all, and the third was 
on the anterior. 


SIZE 

The size of the diverticula found by Rivers was from 1 to 7.5 cm. in length, 
and Feldman stated that the range in size was from 5 to 40 mm. in diameter. 
The only specimen obtained in our series was circular and measured 7 cm. in 
diameter and 4.0 cm. in length; yet, on radiographic examination, this diver- 
ticulum was so large that it was mistaken for a cascade stomach (Figure 2). 
This discrepancy may be due to the fact that the diverticulum contracts 
markedly after surgical extirpation, while on x-ray it is distended by the weight 
of the barium mixture. The hiatus of the pouch varies considerably in size 
and the smaller the ostia the greater the retention in the sac. 



DIVERTICULA OF THE STOilj 


63 


DIAGNOSIS 

The symptoms and signs of diverticulum of tl@ sto^^(ij!l6l¥*are^n6t cn^^ajc- 
teristic, and the diagnosis cannot be made without^^he aid of roei^^og^ms 
and gastroscopy. Reinecke’* states that classificatiomof ^^J^^Hympb^l is 
untenable due to the great variation, and physicaP^^iMS are no^roi^^on- 
sistent. Rivers^ found that only 5 of his 14 cases rs^aused 

directly by the diverticulum. Both Martin- and Reich’- reporfedabout 64% 
of their surveyed cases to be asymptomatic, but Walters’- reported that all 5 of 
his patients had definite symptoms of epigastric fullness and dyspepsia. All 
26 of our cases have had symptoms referable to the gastrointestinal tract at one 
time or another, but 15 have had associated pathology that probably con- 
tributed to the symptomatology. The most commonly listed symptoms in the 
iterature confirm those noted in our cases in Table 2. The epigastric pain can 
leither be relieved or aggravated by food, and may radiate into the lower retro- 
sternal region. Vomiting, belching, tenderness, dysphagia and occasional 
abdominal distention are also noted. Gastrointestinal bleeding is not a rare 
complication, according to Martin’, and the consensus of opinion is that it is 
due to stagnation in the sac, producing trauma by the food particles and the 
retention of an acid gastric content. Helena was noted in 5 of our cases and 
hematemesis in 3. Retention of food in the diverticulum may produce gastro- 
spasm, and this coupled with the diverticular gastritis may, according to 
Walters”, account for pain. 

The radiological diagnosis depends on the retention of opaque media, and is 
most commonly seen after the stomach empties. Almost all cases revealed 
retention after 6 hours. Lawson’ reported retention of barium in 1 case for 24 
hours; Geyman” for 48 hours; and Gray’® found retention for 7 days. Reten- 
tion was noted in 11 of our cases; for 36 hours in one (Fig. 2b) ; 24 hours in 5 
(Fig. 4b); 6 hours in 3; and 3 hours in 2 cases. In an erect position a gas 
bubble and fluid level are frequently seen (Fig. 3b), but a lesion can also be 
missed in this position if the sac does not fill with gas. The best technic for 
completely filling the cardia consists of taking an erect, left oblique, recumbent, 
and Trendelenberg views. A diverticulum of the stomach was first noted on 
radiographic examination by Brown” in 1916, but he diagnosed it prior to sur- 
gery as a gastric ulcer. Akerlund” in 1923, laid down the essential require- 
ments; 1) a mobile sac unattached to extragastric tissues, 2) a well defined, 
smooth shadow noted from various angles, 3) generally there is no tenderness. 
To these Reich added four more characteristics; demonstration of rugae in the 
mucosal lining of the neck, a characteristic location on the lesser curxmture of 
the posterior wall of the cardia, retention of the barium from 6 to 24 hours, and 
the occasional ability to empty the sac by change of position. 
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Fig. Ic 

Fig. 1. Fift)'-t\vo year old white male with a history of vomiting and epigastric pain for four days; 

a) x-ray reveals large diverticulum posterior wall of the cardia at or near the esophageal hiatus, 

b) shows the sac as ^jth its original size three months after the sac was inverted by purse-string ^pe 
of suture, c) artist’s impression of gastroscopic picture as seen about one year after operation, ^wo 
orifices were seen separated by a thin fold of mucosa. The surrounding mucosa appeared slightly 
atrophic. 


GASTROSCOPY 

Gastroscopy may aid in the elimination of possibilities of other organic dis- 
eases, i.e. gastric ulcer. Whitehouse®^ feels that it can be done with compara- 
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tive safety and should precede surgery in all cases. Tracey’^, however, feels 
that it involves possibility of perforation. He further states that during a 
gastroscopy, a capable surgeon should be on call in case of catastrophe. In our 
experience the visualization of the diverticular ostia by gastroscopy affords no 
more risk than any other gastroscopy. The gastroscopic picture as seen in 9 of 
our patients is so characteristic that it can easily be a valuable differentiation 
from other lesions which may confuse the radiographic picture. In 2 cases, 
gastroscopy revealed that suspected diverticula on x-ray were actually gastric 
ulcers, (Table 4, case 2), and (Table 3, case 2). Another case, seen by one of 
us (M. A. S.) in the service showed a large diverticulum-like pouch on the lesser 
curvature of the stomach that appeared to arise close to the cardia (Fig. 5b 
and Table 4, case 4) . Several roentgenologists interpreted it as a diverticulum. 

TABLE 2 


S2ii>wi^ry of 26 cases of congenital diverticuhtm 


CUNTCAL 

rXNDINGS 

LOCATION OK 

x-hav 

LOCATION OK 
GASTROSCOPY 

TREATMENT 

ASSOCIATED PATHOLOGY 

1 MISCELLANEOUS 

1 

Paininepigas- 

Post, wail of 

Post, wall lesser 

Medical 

i Duodenal ulcer (7) 

I A. Original x-ray diag- 

trium (18) 

cardia (18) 

curv. cardia (5) 

(2)) 

Diverticulosis coli (3) 

1 nosis: 

Vomiting (9) 

Lesser curv. (16) 

Pars media <2) 

Surgical 

: Cholecystitis (2) 

1. gastric ulcer (2) 

Bloating (6) 

Greater curv. (2) 

1 Post, wall greater 

(S) 

Duodenal diverticulum 

1 2 . cascade stomach 

Weight loss (5) 

; Pars media (7) 

i curv. (2) 

Not found 

(1) 

(2) 

Tenderness in 
epigastrium 
(S) i 

Melcna (5) 
Hemetemesis 
<3) ^ 

Pyrosis (3) 
Weakness (3) 
Dysphagia (1) 

Not seen (I) 

Not seen (2) 

1 

i 

(3) 

i 

Hypertrophic gastritis 

a> 

Atrophic gastritis (1) 
Congenital right sided 
aortic arch 

i B. Age 

1 20-67 years 

Average 49 years 


On gastroscopy a large crater covered with grayish white exudate was seen on 
the lesser curvature of the stomach near the cardia. This patient left the 
hospital contrary to medical advice and returned with a generalized peritonitis 
following perforation. Autopsy revealed a huge benign gastric ulcer. In the 
case to be reported in detail, this examination was able to follow the remission 
of an inflammatory process in the diverticulum prior to surger3^ This inflam- 
matory process was responsible for the symptoms and was detected only by 
gastroscopy. .Another examination revealed a diverticular ostium in a patient 
on whom repeated radiological examinations were negative (Table 1, case 26). 
This may be explained by the presence of superficial gastritis or peridiverticular 
adhesions occluding the neck of the sac, thus preventing barium from filling the 
diverticulum. In two patients, gastroscopy failed to reveal the diverticulum 
seen on radiological study, and this was probably due to location. The 
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Fjg. 2c 


Fig. 2. Fifty-two year old white male who suddenly experienced sharp stabbing pain in the pit 
of his stomach one year ago. Pains have continued and radiated up to the sternum. This pain also 
aggravated by food, sitting or Ijdng: a) illustrates a large diverticular sac which was diagnosed as a 
cascade stomach, b) barium is retained in the sac for 36 hours, c) the diverticulum was resected at a 
later admission and measured 7 cm. in diameter and 4 cm. in thickness. Microscopicallj', no muscle 
layers were seen, but the mucosa and submucosa were intact and showed only chronic inflammation. 
This case is discussed as Illustrative Case 2. 

gastroscopic appearance is quite characteristic and cannot easily be confused 
■with other lesions. We were never able to look into the sac of the diverticulum 
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and we would judge that because of the position of most diverticula this would 
be difficult to accomplish. Therefore, visualization consists of inspecting the 
ostium of the diverticulum. The depth of the opening is dark while in an ulcer 
crater the base is covered by exudate. The ostium may be perfectly round or 
oval and may change in size and shape during observation. In some cases a 
ridge or slight elevation is seen, suggestive of a ring of muscle fibres surrounding 
the opening. In other cases, rugal folds are seen radiating toward the ostium 
similarly to what one sees in a gastric ulcer. However, the fact that the base is 
not seen and the fact that the size and shape of the opening changes, dis- 



Fig. 3a Fig. 3b 

Fig. 3. Forly-fivc year old white male complaining of pain in the epigastrium, pyrosis and fre- 
quent vomiting: a) demonstrates the typical mushroom sac with the small neck, b) shows the same 
lesion no longer filled with barium but filled with air, c) in an erect view the lesion was not seen. 
This lesion was seen on the posterior wall of the greater curvature at the cardia on gastroscop}’. It 
was filled with greenish-gray material. 

tinguishes it from an ulcer. When the diverticulum is large and retains food 
particles, the fluid mixture may be seen exuding from the ostium, \\ffien the 
ostium is large it may simulate in appearance a spasm of the body of the 
stomach or be suggestive of the antrum or an enterostomjr stoma. The loca- 
tion and the history would of course, not necessitate this differential diagnosis. 

In addition to verifying the presence of a diverticulum, gastroscopy will re- 
veal the character of the surrounding mucosa. In this manner the factors 
causing the s 3 Tnptoms may be found. It is conceivable that ulceration in the 
region of the ostium and bleeding from the ostium ma^' be seen. 

Schindler’’’ reported 3 cases of diverticula seen through the gastroscope, 2 of 
which were in syphilitics. He describes the picture as revealing a round, shaqr 
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False or acquired diverticula of the stomach 
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tenor surface 
pylorus 



TABLE 4 

Erroneous diagnosis of diverticula of the stomach 
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Fig. 4.1 Tig. 4h 


Fig. 4. Sixty year old wliitc male complaining of abdominal jiain, vomiting and tarry stools: 
a) pol 3 'grams demonstrate a small deposit of retained barium at the cardi.a which represents the 
diverticulum, b) barium is still retained at 24 hours. This patient responded to medical regimen. 



Fig. 5a Fig. 5b 


Fig. 5. a) Fortj'-si.x j^ear old white male who had three admissions to the hospital for gastric 
ulcer: a large accessorj' pocket extending from the lesser curvature of the upper pars media; diag- 
nosed as an acquired gastric diverticulum due to an old penetrating ulcer, with some barium retention 
in the pocket. Two years later a subtotal gastrectomj'^ with a Hofmeister modification of a posterior 
polj'a anastomosis was done. A 2 cm. ulcer was seen with no evidence of malignancj' or a diverUcu- 
lum. b) Fift^”^ year old white male with sj^mptoms of epigastric pain and melena. Several radiolo- 
gists reported this lesion as a gastric diverticulum arising from lesser curvature of the posterior wall 
at the cardia. Gastroscopy indicated a benign gastric ulcer. Patient perforated some time later 
and autopsj’ revealed a perforated benign ulcer. 
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opening with a diameter of the ostium smaller than the greatest diameter of the 
sac. The rugae around the opening were normal. If it is possible to reflect 
light into the diverticulum, it is seen to be covered by smooth, orange-red 
mucous membrane. The question as to whether syphilitic diverticula exist and 
whether they can be differentiated from congenital diverticula must be decided 
by further observation. In none of our cases was a clinical diagnosis of syphilis 
made. BeuteP^ Pendergrass^", Heiniken“ and Brown and Priestley '" have re- 
ported cases in which gastroscopy was of value. Walters"" in 1 case, failed to 



Fig. 6. The gastroscopic picture of a 32 year old white male with 7 year history of recurrent duo- 
denal ulcer, showing a large diverticular ostia on the posterior wall near the greater curvature just 
below the cardio-esophageal junction. The greater curvature is seen on profile to the right and 
mucosal folds are shown radiating into the ostium. 

visualize the diverticulum by means of gastroscopy, but in a previous report 
Schmidt and Walters"' described the diverticular ostia seen gastroscopically in 
2 cases. Figure 6 shows an artist’s impression of the gastroscopic picture of the 
diverticular ostium seen on patient number 14 in Table 1. 

DIFFERENTIAL DIAGNOSIS 

Bockus differentiates diverticula from benign or carcinomatous ulcers by 
location, as peptic or malignant ulceration is rarely near the cardia. The ulcer 
niche rarely changes its size, it is tender, and has a broad base; an accessor}’' 
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pocket of the perforated ulcer is often separated from the lumen by a fistulous 
tract. A diverticulum has a narrow base in relation to the she of the pouch, 
has a rather characteristic mushroom or oval shape, and the contour of the 
marginal silhouette may change on films taken in different positions. 
Templeton" differentiates the cascade type of stomach by the absence of a true 
stalk and variation in size. We were impressed with the retention of barium 
in the diverticular sac. If barium remains in the sac after 6 hours, it is unlikely 
to be a cascade stomach. Diaphragmatic hernias enlarge with inspiration and 
thus differ from diverticula according to Pendergrass"'. The original radiologic 
diagnosis in our series was of gastric ulcer in 2 cases and cascade stomach in 2 
cases, and diagnosed 2 (Table 4) prep^doric penetrating ulcers as acquired 
diverticula, and an ulcer of the lesser curvature as a congenital diverticulum. 

ASSOCIATED PATHOLOGY 

Reich'- found associated gastrointestinal disease in 30% of his cases. We 
found a much higher rate, approaching 60%. Of the three cases reported by 
Chavarri®®, one had a conomitant ulcer of the lesser curvature of the stomach 
and another had a neoplasm of the lower third of the esophagus. The co- 
existence with tumors, benign or malignant, is rare according to Feldman'". 
The x-ray demonstration of this would be difficult, for growth occurs in the 
region of the neck of the sac, thus obstructing it, the diverticulum is not visible 
radiographically. If the tumor is small and located at the base or at the 
margins of the neck, and irregularity to the otherwise smooth pouch would be 
noted and this should be suggestive of carcinoma. Mayo'- and Mellon'" report 
such cases. Associated lesions found by Tracey" were; duodenal ulcer in 7; 
carcinoma of the stomach in 3; cholelithiasis in 2; and diverticulosis coli in 2. 
Other conditions reported are syphilitic ulceration, hiatus hernia, and heter- 
otopic pancreatic tissue. Eusterman and Balfour" have reported con- 
comitant diverticula of the duodenum and colon in 12% of the cases. The 
associated pathology in our series is listed in Table 2. Falconer and 
Geyman"' found pancreatic tissue in a diverticulum at the pylorus. There 
have been 14 such cases reported, but only one was located at the cardia, 
according to Martin". He also noted that adenomyoma in a diverticulum was 
seen in 4 cases, carcinoma in 3, and fibrosarcoma in 1. Love'" reported a case 
of a large gastric diverticulum on the greater curvature near the pylorus within 
which there was an ulcer. 


COMPLICATIONS 

The numerous complications associated with diverticula of the colon do not 
affect the stomach, according to Reich'". This may be attributed in the main to 
good blood supply at the cardia, mobility and activity of the stomach as a 
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whole, and the relatively lower content of bacteria in that organ. Thus, in- 
jection of the general peritoneal cavity from the thinning of the diverticula wall 
without perforation does not occur, nor does chronic local peritonitis. Gan- 
grene, due to strangulation or closure of the neck by edema or congestion, has 
not been reported. Herniation through the abdominal wall or the diaphragm 
by the diverticular sac has never been seen. The lodgement of food masses and 
associated acute inflammation of the diverticulum was not noted by Reich, but 
a few cases have been reported by Maissa''®. Feldman*'’ lists the radiographic 
sign of diverticulitis as tenderness over the sac, irregularity of the contour, 
narrowing of the hiatus, fixation of the pouch, mucosal changes in the pouch. 
Albrecht’“ emphasizes the sign of tenderness as being pathognomonic. The 
inflammation may spread producing a peridiverticulitis with subsequent ad- 
hesion to the adjacent organs. Both the lodgement of food and the associated 
diverticulitis were seen gastroscopically by us in Case I. The complication of 
hemorrhage has been discussed under symptoms. Brown and Priestly*® have 
reported a case in which recurrent hemorrhages from a gastric diverticulum 
have occurred. 


Illustrative case I 

This 52 year old white male was first admitted to Michael Reese Hospital on 12-27- 
45, complaining of loss of strength in his arms, stiffness in his legs, inability to eat 
because of choking sensation and loss of 20 pounds in the last 8 months. Patient 
stated that up until 30 days prior to admission he was perfectly well, but then 
developed cramping sensation in both hands with weakness, forcing him to quit work 
as a sewing machine operator. For the last 4 days he had been unable to eat solid food 
and vomited everything but fiuids. His past history revealed appendectomy and 
cholecystectomy done 25 years ago, and an episode of glycosuria which was not 
treated. At one time he had a BMR of plus 28, and was treated by Lugol’s solution. 
Family history was negative. Physical examination revealed a poorly developed, 
poorly nourished white male, ner\'Ous and apprehensive but not acutely iU. Physical 
findings were negative except for 1 plus occult blood in the stools on one occasion. 
X-ray showed a large diverticulum arising from the posterior wall of the cardia at or 
near the esophageal hiatus (Fig. la). An incidental finding on chest films was a 
right-sided aortic arch. After 2 weeks he was discharged as asymptomatic. In 
November, 1946, he had recurrence of symptoms and entered the Veterans Admin- 
istration Hospital, Hines, Illinois, where he was gastroscoped on 2 occasions. On 
the first examination a large diverticulum of the posterior wall of the cardia was seen, 
the ostium and surrounding mucosa were greatly inflamed and sac contained much 
greenish material as well as food. He received a bland diet and gastric lavage. 
After a month he was re-gastroscoped and the diverticular opening was still present 
but it was no longer inflamed nor did it contain food. His symptoms subsided and 
he gained weight. He was then referred to surgery to prevent recurrent divertic- 
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ulitis. A left subcliapliragmalic approach was clone but the surgeon had difficulty 
in locating the diverticulum and opened the stomach to locate the ostium. Because 
of the difficult}’- in mobilizing the sac, the diverticulum was closed off by simple 
invagination with a purse-string type of suture. No malignancy was found at 
operation, and the patient’s post-operative course was uneventful and he was dis- 
charged improved. 

He was next seen in the gastro-intcstinal section of Mandel Clinic, Michael Reese 
Hospital, three months later, comj)laining of pain in the abdomen for the past two 
weeks. This was described as pressure in the region of the incision and under the 
sternum. Radiological e.\amination revealed the diverticulum to be still present 
but about xV of its original size (Fig. lb). He was treated conservativel}’-and studies 
by the neurological clinic as well as the orthopedic clinic failed to find the cause of his 
weakness and tremor.. In 3 months, patient had gained 5 pounds and no longer 
complained of abdominal discomfort. 

The patient returned to the Veterans Hospital in Januar}’^ 1948 complaining again 
of nausea and vomiting of several weeks duration. This attack followed an episode 
of cliills and fever due to an atypical pneumonia. Gastric reontgenograms revealed 
the diverticula to be still present and the same size reported on his last e.xamination. 
Gastroscopy was again done, but this time instead of one ostium of the diverticulum, 
two orifices were seen separated by a thin fold of mucosa. This lesion was located 
directly on the posterior wall of the cardia, and the immediately surrounding mucosa 
was not inflamed but in fact, was slightly atrophic (Fig. Ic). The patient re- 
sponded to the medical management of his pneumonia and was discharged feeling 
better. It is felt that the diverticulum was entirely asymptomatic at this admission. 

Illustrative case II 

This 52 year old white male complained of belching after eating certain foods and 
a full feeling in the epigastrium for many years. This was never accompanied by 
pain. About July, 1943, there was a rather abrupt onset of sharp, stead}^ epigastric 
pain radiating to both upper quadrants and to the mid-chest. Pain tended to occur 
after meals, lasting from 15 to 45 minutes, and was usually relieved by milk. There 
was no nausea or vomiting. A local physician diagnosed a peptic ulcer and put him 
on a diet, which somewhat relieved him for about one month. He discontinued the 
diet and had no further trouble until May 1946. During the next three months the 
trouble recurred intermittently and was essentially the same as in 1943. In August, 
the pain became quite severe, and was of a sharp, steady nature, not relieved by milk 
as previously. 

He was admitted to the Veterans Administration Hospital, Hines, 111., in August 
1946. He was first considered to have a peptic ulcer and was put on an ulcer regime. 
The gastrointestinal work-up was negative except for the radiological report of a 
cascade type of stomach (Fig 2a). He did not respond to the ulcer managment and 
was discharged as having a functional gastrointestinal disease 

Pains have persisted since this initial discharge and radiated from the pit of the 
stomach up to the sternum and mid-chest. This pain no longer bore a food-ease 
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relationship, and was frequently aggravated by eating. It also would last from 10 to 
12 hours at a time, and occasionally would awaken him from sleep. This pain would 
usually occur when the patient was sitting or lying down. There was a loss of 26 
pounds in weight during the course of the year, and the patient was readmitted to the 
hospital in March 1947. 

The patient was a thin, white male appearing chronically ill. His heart was 
enlarged to the left and he had a blood pressure of 220/120. Tenderness was elicited 
below the xyphoid cartilage. The genito-urinary consultant found a chronic pros- 
tatitis and uretheral stricture. An electrocardiogram revealed a non-specific 
abnormal pattern with left ventricular strain. Roentgenography revealed a large 
congenital diverticulum on the posterior wall at the cardia, with retention of the 
barium in the sac for 36 hours (Fig. 2b). On review of the old x-rays, the previously 
reported cascade stomach was in reality the same diverticulum. 

A resection of the diverticulum was done thru a transthoracic approach with 
excision of thesacand inversion of thestump. On gross examination, the diverticulum 
was circular and measured 7 cm. in diameter and 4 cm. in length, and the microscopic 
report was of marked chronic irrflammatory changes, but no malignancy. Mucosa 
and submucosa were intact, but no muscle layers were seen. 

The immediate post-operative course was uneventful except for a thrombo- 
phlebitis which required bilateral ligation of the anterior femoral veins. Repeat 
gastro-intestinal x-ray showed no evidence of the diverticulum and the patient was 
discharged completely asymptomatic. 

TREATMENT 

Before attempting to treat this condition, it is important to determine 
whether one is dealing with a single uncomplicated diverticulum or whether it 
is inflamed, retentive and the cause of the existing symptoms. Because of the 
frequency with which gastric diverticula may be asymptomatic, their mere presence 
siwuld not be accepted as the sole factor accounting for the patient’s symptoms. 
Associated lesions such as malignancy, or benign tumors, peptic ulcer, or 
gastritis must be excluded. If the symptoms are mild, a medical regimen of 
bland, smooth diet, alkalies and bismuth 1-2 hours after meals will bring relief. 
Gastric lavage and postural drainage may be helpful when retention in the 
diverticulum is present. However, if the symptoms persist or associated lesions 
such as benign or malignant ulcerations are found, surgery is indicated. Total 
excision of the diverticulum with inversion of the stump should be attempted. 
Simple invagination of the pouch with closure of the mural muscular ring by 
purse-string type suture as recommended by Ferguson and Cameron^s jg ^ot 
adequate as seen in the recurrence, in Illustrative Case I, of the diverticulum 
following this type of procedure. Reinecke^' attempts to rationalize why the 
diverticulum is often missed at surgery by suggesting the possibility of a very 
small orifice among the coarse mucosal folds. Furthermore, the fundus of he 
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stomach, especially the cardiac orifice, is comparatively inaccessible surgically. 
Walters^- states that to olHain the best e.xposiire one may have to divide the 
gastrolienal ligament and the gastrocolic omentum, thus permitting mobiliza- 
tion of the fundal end downward and toward the mid-line. Occasionally, the 
gastrohepatic omentum must also be divided. 'J'his difficulty in visualization 
of the diverticulum at surgery is seen in 5 of our cases in which ?> diverticula 
could not be located. Thus, it becomes apparent that the failure of the surgeon 
to find the diverticular sac docs not nccc.ssarily indicate a mistaken diagnosis. 

Bell and Golden '" believed that postural drainage with medical regimen should 
be tried in all cases where the diverticulum occurs at the cardia. In those 
cases where the lesion is in the lower 3 of the stomach, surgery should be 
clone because of possible associated malignancy and the frequent mistaken 
radiographic diagnosis of diverticula in that region. 

DISCUSSION 

Our incidence of 0.015% of all admissions leaves this entity in the group of 
infrequent medical conditions. However, if we compare the number of 
patients with diverticula with the total number of admissions for gastroin- 
estinal complaints or look at our incidence in gastroscopic e.Kaminations of 
2.6%, it becomes a relatively important cause for gastrointestinal symptoms. 

Its importance to the internist and gastroenterologist lies in its diagnostic 
difficulties. Symptoms are neither diagnostic nor characteristic but it should 
be kept in mind that it can be productive of symptoms and should be thought 
of in the differential diagnosis of upper gastrointestinal complaints. It is likely 
that the production of S3'’mptoms depends upon complications such as inflam- 
mation or ulceration of the diverticulum and both of these may depend on 
retention of food particles in the sac. 

Diverticulum should be thought of as a cause for upper gastrointestinal 
hemorrhage as was found in several of our cases. If the hemorrhage is e.x- 
tensive and surgery indicated, it is important to locate the sac as, even when 
demonstrated preoperatively, the surgeon may not be able to find it. 

A gastric diverticulum may also cause typical ulcer pain, relieved b}’’ food 
and alkalies. This happened in one of our cases (Table 1, case 13). The only 
at}^pical feature was that the pain was located high in the .xyphoid region. The 
patient’s response to ulcer management was so spectacular that a clinical diag- 
nosis of ulcer was made in spite of negative roentgenographic reports. The 
diagnosis came under suspicion when the pain returned about three weeks later, 
and did not respond to an ulcer regimen. The sac of the diverticulum was 
missed on the first x-ray series, because it was so large and thought to be a 
cascade stomach. Extirpation of the diverticulum resulted in complete relief 
of symptoms. 
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Another symptom complex we observed was nausea, vomiting, and loss of 
weight, which led us to think of a gastric malignancy. Retention of food 
particles and inflammation of the stomach wall surrounding the diverticulum 
and undoubtedly the wall of the diverticulum seemed to have caused symptoms. 
Bland diet, gastric lavage, and postural drainage resulted in marked clinical 
improvement. 


SUMMARY AND CONCLUSIONS 

1. Twenty-six cases of true and 4 cases of false gastric diverticula are re- 
ported. They may not be as rare as believed generally. 

2. Nine of eleven cases of the true diverticula were visualized gastro- 
scopically, the others were not gastroscoped. One of the true diverticula 
visualized on gastroscopy was not seen on roentgenograms and this was prob- 
ably due to superficial gastritis or peridiverticular adhesions occluding the sac 
at the time of the barium meal. 

3. Gastric diverticula may produce incapacitating symptoms, among them 
pain, vomiting, and hemorrhage. 

4. Diagnosis in this condition may be difficult unless the entity is kept in 
mind and careful roentgenographic and gastroscopic studies are done. 

5. Medical therapy consisting of bland diet, lavage, postural drainage and 
antispasmodics may be effective. 

6. Surgical extirpation may be needed to prevent recurring symptoms. 
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INTRODUCTION 

Tetraethyl ammonium chloride, a quaternary ammonium compound which 
is structurally related to acetylcholine, has been shown to block effectively the 
transmission of impulses across the ganglia of the autonomic nervous system*"’. 
Reports concerning the effect- of this drug on the gastro-intestinal tract are 
relatively meager*"’. 

Holt and his co-workers’, employing a roentgenographic technic, observed 
that tetraethyl ammonium chloride produced a prompt decrease in gastric tone, 
dilatation -of the stomach and an inhibition of gastric peristalsis after its 
parenteral administration. A few marginal fibrillations were seen after in- 
jection of the drug. A profound inhibition of peristalsis and of rhythmic con- 
tractions of the small intestine was noted. No appreciable change in the 
haustral pattern of the colon was observed, although it was noted that during 
the period in which the drug exerted its effect, the colon could be markedly 
distended -without the production of a defecational impulse. The duration of 
the actmty of the drug varied from “a few minutes” after intravenous injection 
to three hours after intramuscular administration. It was found, however, 
that the drug produced no relaxation in instances of cardiospasm. The normal 
esophagus was likewise unaffected by the preparation. These investigators, 
therefore, concluded that tetraethyl ammonium chloride had no direct 
musculotropic effect. 

Chapman, Stanbury and Jones® employed a tandem balloon, kymographic 
technic to study the effects of tetraethyl ammonium chloride on the duodenum 
and jejunum of 8 subjects. They found a suppression of tone and motility 
within 30 to 120 seconds after the intravenous injection of the drug in the 
majority of instances. There was a partial return of tone in 30 to 55 minutes 
and a partial return of motility in 20 to 43 minutes. During the period of effect 
of the drug there was no change in the threshold of pain that resulted from dis- 
tending a balloon in the intestine, although 2 patients -with intestinal pain were 
relieved by the preparation. These observers suggested that tetraethyl 
anunonium chloride possibly exerts an effect on the myenteric plexus or the in- 
testinal musculature in addition to its autonomic blocking effect. 
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Studies of the effect of tetraethyl ammonium chloride on gastric motility 
and secretory function have been reported in an earlier paper^. The present 
communication concerns itself with the results of our studies on the motility 
of the intestinal tract following the administration of this drug. For the sake 
of brevity, tetraethyl ammonium chloride will hereafter be referred to as TEAC. 

JIATERIAL AND TECHNIC 

These investigations were made on 4 subjects who volunteered their services 
for the study of the effects of TEAC. The first patient had undergone 
ileostomy and transverse colostomy after excision of the terminal part of the 
ileum, cecum, ascending colon and a portion of the transverse colon for fat 
necrosis of the mesentery complicating hemorrhagic pancreatitis. The second 
subject had undergone loop colostomy of the descending colon because of an 
abscess which had complicated osteomyelitis of the hip and which had extended 
into the rectum. The third and fourth subjects had undergone colostomy on 
the descending colon following combined resection for carcinoma of the rectum. 

The apparatus employed in this study has been described in detail else- 
where'*. Medication was withheld for at least six hours preceding the studies. 
The investigations were carried out one hour after a light breakfast. The 
patients were placed supine on a comfortable cot. In the first subject, a single 
balloon made of condom rubber was placed in the ileac stoma and another in the 
transverse colic stoma. In the other 3 subjects the limb of the descending 
colon proximal to the colic stoma was intubated by an apparatus that contained 
two such balloons in tandem. These balloons were connected to water-air 
reservoirs. Through sidearm connections, the balloons were distended with 15 
cc. of water. Continuity was established between the balloons and the water- 
air reservoirs, and the pressures were allowed to equalize. The final hydro- 
static pressure was approximately 1 8 cm. The final volume of each balloon was 
approximately 22 cc. The water-air reservoirs were connected to optical 
manometers which allowed the fluctuations in pressure exerted by the intestine 
upon the balloons to be recorded photographically, thus providing a permanent 
and continuous recording. Respiratory excursions were damped out by 
adapters inserted into the connecting tubing. Control observations were 
carried out for 30 to 45 minutes prior to administering TEAC. The drug was 
given in varying amounts by intravenous injection in all instances. The re- 
cordings were continued until recovery from the action of the drug was 
apparent. 


RESULTS 

Table 1 summarizes the effects observed following the intravenous adminis- 
tration of TEAC to 4 subjects. After a latent period of 5 ^ to 3 minutes, in- 
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testinal motility was abolished in all instances. There was a good deal of 
individual variation in the duration of the abolishment of motility. In subject 
1 (fig. 1) the motility of the small intestine was abolished for SO minutes and the 
motility of the colon was abolished for 65 minutes after the intravenous injec- 
tion of 200 mg. of TEAC, while the colon of subject 2 remained quiescent for 
only 31 minutes after a similar injection. In subject 3 (fig. 2) colonic activity 
was abolished for 22 minutes after injection of 300 mg. of TEAC, while in 
subject 4 complete inhibition of colonic motility continued for 57 minutes after 
administration of 400 mg. of the drug. Upon recovery, the intestines of 
subjects 1 and 3 showed activity greater than that present before administration 
of TEAC, the colon of subject 2 showed an unaltered motility, while the colon 
of subject 4 was less active than during the control period. 

TABLE 1 


Efects of tetraethyl ammonium chloride on intestinal motility in 4 human subjects 


SUBJECT 

AGE 

SEX 

secuent: studied 

TEAC 

LATENT 
PERIOD ' 

MOTILITY 

ABOLISHED 

TONE 


years 



mg. 

minutes 

minutes 


1 

47 

F 

Ileum 

200 

1 

50 

Slightly depressed 




Transverse colon 

200 

1 

65 

Slightly depressed 

2 

32 


Descending colon 

200 

1 

31 

Slightly depressed 

3 

60 

M 

Descending colon 

300 

3 

22 

Depressed* 

4 

57 


Descending colon 

400 

i 

57 

No effect 


* Fibrillary contractions, lasting 3 minutes, occurred in this subject. 


Intestinal tonus was depressed in subject 3, less so in subjects 1 and 2, and 
none at all in the fourth subject. With recovery, the tonus returned to control 
levels. 

It is interesting that subject 3 (fig. 2a) demonstrated apparent fibrillary con- 
tractions of the intestinal musculature, which occurred at a rate of 24 per 
minute, immediatel}’' after TEAC had been given, lasting 3 minutes. The 
subject was not aware that these fasciculations were taking place. This effect 
was not apparent in the other 3 subjects. It is quite doubtful that this ap- 
parent fibrillation was due to respiratory excursions; the subject was breathing 
at a rate of 16 times per minute and, as previously indicated, respiratory ex- 
cursions were damped out of the recordings by adapters inserted into the 
connecting tubing. 


COMMENT 

In a previous report^ it was shown that the intravenous injection of 400 mg. 
of TE.AC inhibited the motor function of the human stomach for periods of 35 
to 43 minutes in 4 subjects. The present investigation has, in 2 instances, 
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a unanimity of opinion among investigators that the myenteric nerve plexuses 
are of primary importance in the mediation of co-ordinated impulses essential 
to the propulsive forms of peristalsis, there is much divergence of opinion as to 
whether rh3'^thmic contractions are neurogenic or m^mgenic in origin. Bajdiss 
and Starling’® held to the myogenic view, since the contractions were observed 
to persist after the application of nicotine to the excised intestine. .Alvarez" 
is of the same opinion. Cannon'- e.xpressed the thought that the rhythmic 
contractions were essentiall}'' m3mgenic in nature but were under the control 
of "local motor centers” of the m3'enteric plexus. .As Evans'® has pointed out, 
there is good evidence that smooth muscle, such as is present in the intestinal 
tract, is inherentl3^ rh34hmic. However, the regular contractions obtained 
after functional denervation b3'' nicotine differ from those previousl3^ observed, 
in that they are smaller, more regular and show no fluctuations in tone, ampli- 
tude or complexit3'’'®“'®. Berkson" stated that the intrinsic nerve plexuses give 
rise to impulses which act as a regulating force for the muscular beatings, 
although the3'’ do not originate the movements. On the other hand, Thomas 
and Kuntz'® concluded from their studies that the inherent myogenic contrac- 
tions would be entirely inadequate functional^’’ in the absence of nerv’’ous 
control. Yanase'®’’’ found, in guinea pig embryos and later in human fetuses, 
that no intestinal activity took place until after the development of the m3’en- 
teric plexus and its connection with the longitudinal muscle la3’er of the bowel 
wall. He concluded that intestinal motility is neurogenic in origin. 

Since TEAC blocks impulses traversing autonomic ganglia and since the 
intestinal innervation is derived from the autonomic nervous S3’stem, one would 
naturall3^ expect traveling peristaltic contractions to be abolished b3'’ the drug, 
as indeed they are. However, one observes that all forms of activit3'’, including 
the rhythmic contractions, disappear after injection of TEAC. TEAC has not 
been observed to have a direct inhibitory m3’’otropic action®. Indeed, pre- 
liminary studies by one of us (H. S. B.) have indicated that the drug may 
actually have a direct stimulatory effect on the isolated intestinal musculature 
of the guinea pig, which likely e.xplains the fibrillation reported by Holt and 
co-workers® and observed in the previous investigation" and in subject 3 of this 
study. These facts lead us to feel that the rhythmic contractions of the intes- 
tinal tract are principally neurogenic in origin. Definite conclusions in this 
regard cannot be drawn until further definitive investigations have been carried 
out. 


SUMMARY AND CONCLUSIONS 

1. Tetraethyl ammonium chloride administered intravenously promptly 
inhibited the motor functions of the intestine in 4 human subjects. 
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2. There seem to be wide variations in individual responses to the drug. 

3. It appears that the motility of the intestinal tract is inhibited by tetra- 
ethylammonium chloride for a longer period than is the motility of the stomach. 

4. There is some reason to feel that the rhythmic intestinal contractions are 
principally neurogenic in origin. 
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INTRODUCTION 

This study concerns itself with the comparative incidence of cholelithiasis in 
the negro and white races as revealed by a survey of the available case histories 
in the Charity Hospital in New Orleans from 1906 through July 1st, 1937. 
Thereafter, through July 1st, 1947, data were obtained directly from the hos- 
pital’s cross files. No attempt was made to classify the type or site of stone 
formation. The patient’s age, sex, history of antecedent infections, preg- 
nancies and the imponderable factor of racial admixture were outside the scope 
of this study. Proof of the existence of gall stones was on the basis of radio- 
logical, surgical or autopsy recognition. 

FINDINGS 

The following data were obtained. 

1) Hospital admissions (1906-July 1, 1947) — 1,409,632 

White— 738,271 (52.4%) 

Negro— 671,361 (47.6%). 

2) Number of cases of Cholelithiasis (1906-July 1, 1947) — 1538 

Per cent oj total cases Per cent of total admissions 

White— 1188 (77.3%) 0.16% 

Negro— 350 (22.8%) 0.05% 

As a check on the above figures, all of the acute cases admitted to the hospital 
with a diagnosis of gall stone “colic” for a five year period from 1936 through 
1941 were investigated. The total was 364 or 73.62% white and 86 or 26.38% 
negro. The reasoning here was that the negro might through unavailability 
of medical care or indifference to the same carry his stones in silence — only 
presenting himself for aid in the acute phase. If such were the case, biliary 
colic would be the final common denominator for both white and colored. The 
above ratio, however, tends to corroborate the preceding figures with the much 
lower incidence of cholelithiasis in the negro as compared with the white. 

The possibility of a higher “pain threshold” in the negro can but be con- 
jectured. That, too, is beyond the scope of this study. 

DISCUSSION 

The application of the idea of stasis of bile secretion as it concerns the in- 
ception of gall stones, is particularly interesting when associated with diet and 
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Specifically the “high fat” content of the average negro’s diet. The older 
generation of negroes were by nature and circumstance preponderantly fat 
eaters. This observation results from the fairly intimate contact that any. 
practitioner in the south has with his negro patients’ eating habits. 

One may safely state that the negroes’ staples in the past consisted of such 
food items as side meat (preponderately fat), turnip greens, cowpeas, corn 
meal and molasses. In addition, turnip greens and the side meat are usually 
cooked together for two hours or more and there is a resultant “pot likker”, 
in itseh most palatable and nutritious and at the same time representing a 
readily assimilable liquid high in fat content. This diet varied little from day 
to day and for that matter from meal to meal. The end result was a duodenal 
mucosa bathed at regular intervals with the fat stimuli necessary for the se- 
cretion of the hormone cholecystokinin. If this hypothesis is correct there 
resulted little chance for the negro’s bile to become static. The past tense 
is used in reference to the negro’s diet because, as in all of his habits, transition 
is taking place in what he eats. As they continue to adopt the more complex 
diet of the white race, a similar survey of the Charity Hospital case records 
will be interesting two generations hence. 

Rodman^ stated that during fifteen years of surgery at the Louisville (Ken- 
tucky) City Hospital there was no record of cholelithiasis clinically or at au- 
topsy in a negro and only one in ten years of surgery in Philadelphia. Mitchell* 
noted that in a series of 1600 autopsies only fifty presented cholelithiasis, eighty 
five of these 1600 being male negroes with no stone and thirty seven female 
negroes with two gall stones found. Mosher* in 1655 routine autopsies found 
gall stones in 34 of the 634 negroes or 5.5% and eighty in the 1018 whites or 
7.8%. Lieber* in 20,451 autopsies (13,038 white, 7,913 negro) done at the 
Philadelphia General Hospital revealved that 2,226 had gall stones. Of these 
1832 or an incidence of 13.3% occurred in the whites, and 394 or an incidence 
of 4.98% in the negroes. Bloch* and Boland* have both noted the low inci- 
dence in cholelithiasis in the negro, the former from a perusal of Charity Hos- 
pital records in the past. 

The medical literature has revealed scant but interesting statistics, with 
equally vague opinions, as to the low incidence of cholelithiasis in the negro. 
His posture, supposed comparative freedom from constipation (which I find 
debatable) , simplicity of diet, life of manual labor, stronger abdominal muscu- 
lature, ease of carrying and bearing children in the case of the female and other 
commonplace speculations have been brought forward. 

Naunyn’s idea of infection would seem to have little basis as apphed to the 
negro, since they have their share of infected prostates and vesicles, tubes and 
ovaries, tonsils, carious teeth, intestinal parasites, systemic diseases such as 
syphilis and the like. 
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I have given thought to the existence of some anatomical differences be- 
tween the structures of the biliary system in white and colored, but Trotter’ 
is of the opinion that none exist. The rather well known fact that diseases 
connected with cholesterol metabolism such as gall stones, arteriosclerosis, and 
xanthomatosis are scarce in the Oriental, since the Oriental diet is largely 
exempt from animal protein as noted by Snapper®, tends to confuse the issue. 
As suggested by the Oriental gall bladder may empty better in response 
to fats. On the other hand since cholesterol is the component part of the 
larger percentage of gall stones, some argument is lent to the stasis theory in 
that no matter how high the cholesterol “titer” in the body metabolism may 
be, the negro limits its formation into gall stones by ready evacuation of the 
biliary system. 


SUMMARY 

A survey of the case histories at Charity Hospital, New Orleans, from the 
year 1906 through July 1, 1947, revealed 52% \\0iite and 47% Negro admis- 
sions. There were disclosed 1538 authenticated cases of cholelithiasis during 
the same period and, of this number, 23% were Negro and 77% were White. 
It is conjectured that the marked lower incidence in the Negro has been due 
to the high fat content of his diet. 
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During the past 4 years, needle biopsy of the liver has been performed 357 
times on 308 patients at the Cincinnati General Hospital without a serious 
complication. A description of some of our experiences and the technique 
used has been reportedb All but nine of the biopsies were performed with the 
Vim-Silverman needle; the remaining ones being done with the technique of 
Rohohn and Iversen. Opportunity has been afforded to perform liver biopsy 
on 53 patients with malignant neoplasm of the liver, the diagnosis being verified 
by necropsy in 27 instances, by operation in 6, and by biopsy in the remaining 
20. The primary tumor sites are listed in Table I. 

The liver biopsy showed the presence of neoplasm in 41 of the 53 cases. 
Tumor was not detected in 12 biopsies in 5 of which no liver tissue was ob- 
tained. The inadequate biopsies were performed early in the course of our 
experience when only one attempt was made to obtain a specimen. The 
remaining 7 samples in which hepatic substance was obtained showed biliary 
cirrhosis in 1, cholangitis and bile stasis in 2, portal cirrhosis in 1, and normal 
liver in 3. Among the 41 patients whose biopsies were positive for neoplasm, 
5 required 2 and 1 required 3 biopsies to demonstrate the presence of tumor. 
(It is our practice, whenever necessary, to perform repeated biopsies in order 
to confirm or exclude the presence of neoplasm of the liver.) 

The 41 biopsies designated as positive yielded specimens containing un- 
equivocal neoplasm. Table II indicates the histologic nature of the lesions 
studied. The histologic patterns seen in the various biopsies were of the usual 
varieties obtained by less specialized methods. The hepatomas (Fig. 1) were 
characteristic, exhibiting interlacing cords of polyhedral cells mimicking those 
of normal liver and often showing intracytoplasmic bile production. Those 
lesions termed “probable cholangiomas’’ were, of course, not distinguishable 
from well differentiated metastatic adenocarcinoma (Fig. 2) issuing from the 
pancreas or extrahepatic bile ducts. Despite at)q)ism they maintained re- 
semblance to biliarj' ductules by reason of relatively orderly acinus formation, 

* Presented in part by title at the meeting of the Central Society for Clinical Research, Chicago, 
Illinois, October 31, 1947. > b. 

t This study was aided by grants from Parke, Davis & Co., through the cooperation of E. A. 
Shar|), M.D,, and by Flint, Eaton &: Co., and the Henry Aleiss Fund, 
t Fellow Of The National Cancer Institute. 
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I'ABLE I 

Primary site of tumor in malipwnl neoplasm of the liver (5J cases) 

NUUnER or CASES 


Site undetermined 15 

Liver II 

Pancreas 8 

Lung 6 

Stomach 6 

Eye (melanosarcoma) 2 

Colon 2 

Cervix 1 

Breast 1 

Retroperitoneal sarcoma 1 


TABLE II 

Histologic nature of the lesions studied in the biopsy specimens {41 eases) 

I MJIIBER or CASES 

4 
4 
9 
6 
12 
3 
1 
2 
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fairty characteristic mucin production and, even in the small biopsy, multi- 
centric distribution. In the cases of metastatic melanoma (Fig- 3), the cy- 
tologic features and heavy melanin deposit were unmistakable. The majority 
of the tumors encountered were nondescript in structure (Fig. 4) falling into 
the categories of adenocarcinoma and medullary, or scirrhous carcinoma. The 
initial sites of these could not be predicted with certainty. In 3 instances the 



Fig. 2 Fig. 3 


Fig. 2. (F. N. Case #195129) Cholangiova 

The tumor e.'ihlbits a scirrhous quality. Tongues of neoplastic cells show lumen formation and 
mimic proliferating biliary ductules. 

Fig. 3. (W. S. Case #206643) Metastatic Malignant Melanoma trom the Eye 

Interlacing nests of melanoma cells appear. Interspersed are many pigment deposits appearing 
black in reproduction. 

presence of mucin (Fig. 5) indicated origin in the gastrointestinal tract and the 
carcinoma differed in no manner from that usually seen in that system. The 
tumors classified as oat cell carcinomas (Fig. 6) were so identified on the basis 
of clusters of small, closely packed epithelial elements with scanty cytoplasm 
and ovoid dark staining nuclei. In each instance a primary lung tumor was 
demonstrated. The lesion listed as anaplastic tumor appeared as small groups 
of primitive neoplastic elements scattered among liver structures or lying 
within vascular channels (Fig. 7). 
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Of the 41 patients with positive biopsies, the clinical impression of malig- 
nancy (not necessarily hepatic) was confirmed in .32 patients by the biospy. 
Among the remaining 9 patients, in only one of whom neoplasm was suspected 
clinically, biopsy done to exjdain the cause of hepatomegaly resulted in the 
establishment of a correct diagnosis (7’ablc JJJ). 'I'he contribution of liver 
biops}'^ to the diagnosis of malignant neoplasm of the liver is indicated 
in Table IV. 



Fig. 4 Fig. 5 

Fig. 4. (E. S. Case § 229046) A Nodule of Metastatic Carcinoaia of Glandular Character 
The tumor contrasts sharplj’’ with adjacent parenchj'ma. 

Fig. 5. (S. B. Case ^222217) Metastatic Adenocarcinoma from the Colon 
Neoplastic acini contain abundant mucin secretion. 

Among the 7 cases in which biopsy, though satisfactory, failed to reveal the 
neoplastic process, either operation or necropsy demonstrated wide-spread 
intrahepatic tumor in 4 cases and sparse involvement in 3.* Similar follow-up 
on the 5 cases in which the biospy was a technical failure revealed wide-spread 
intrahepatic tumor in 4 and an unknown degree of involvement in 1 . On the 
other hand, in 41 cases in which positive biopsy had been obtained a widely 

* In 1 case of carcinoma of the stomach neoplastic involvement of the liver was by direct extension 
only and was limited to the left lobe. 
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disseminated process was present in 19, scant evidence of metastasis in 1, and 
an undetermined degree of dissemination in 21. Thus, although the number 
of unsuccessful biopsies in which adequate tissue was obtained is small, it seems 
reasonable to conclude that the probability of obtaining neoplastic cells in the 
biopsy specimen is related directly to the extent of the intrahepatic spread of 
the tumor. 



Fig. 6 Fig. 7 


Fig. 6. (P. O. Case iff 203384) Intralobular Masses of Metastatic Oat Cell Carcinoma 

Arising in the Lung 

Liver cells, though displaced, remain intact and there is neither inflammatory nor desmoplastic 
reaction. 

Fig. 7. (E. D. Case #226791) Anatlastic Carcinoma 

The section shows normal liver structure. Within a perilobular lymphatic several small clusters 
of undiflerentiated tumor cells appear. 


Of the 53 patients, all but 2 had enlarged livers on physical examination. 
33 of the patients presented nodular livers on palpation, in 8 of whom the 
hepatic tumor was primary. The needle biopsj^ revealed neoplasm in 26 of 
these 33, no neoplasm in 2, and inadequate specimens in 5. Among the 33 
cases, a positive diagnosis was obtained in 18 of 23 with the lateral approach 
and 8 of 10 with the anterior approach. 18 patients had smooth livers to 
palpation, in 15 of whom biopsy revealed malignancy. The biopsy was done 
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through a lateral transpleural approach in 16 of these patients and through an 
anterior approach in the remaining 2. 

In the course of concomitant clinical studies, a variety of laboratory tests 
were conducted. Among these, a surprisingly large number of positive re- 
actions to the cephalin cholesterol flocculation test were encountered. An 
attempt to correlate the histologic character of the liver with this test met 
with no consistent results. In only 31 cases in which the procedure was carried 
out, did the biopsy sample contain liver parenchyma in addition to the tumor 
and in 12 of these the amount of liver substance was quite small. Among the 

TABLE III 


Cases ill 'L'hiclt rcstills of liver biopsy changed the clinical diagnosis 


CLINTCAL DIAGNOSIS 

niorsv DIAGNOSIS 

1. (a) Cirrhosis 

Metastatic adenocarcinoma 

(b) Possible sprue 


2. Pneumonia 

Metastatic bronchogenic carcinoma 

3. Cirrhosis 

Hepatoma 

4. Cirrhosis 

Hepatoma and cirrhosis 

5. Hepatoma 

Metastatic adenocarcinoma 

6. Amoebic hepatitis 

Metastatic colloid adenocarcinoma 

7. Possible cirrhosis, sulfadiazine sensitivity 

Hepatoma 

8. Hepatomegaly, cause undetermined 

Metastatic neoplasm, unclassified, with necrosis 

9. Infectious hepatitis 

Metastatic adenocarcinoma 


TABLE IV 


Vahie of liver biopsy in the diagnosis of malignant neoplasm of the liver {53 cases) 



NintBER OF CASES 

* 

32 

Revealed the correct diagnosis 

9 

Failed to demonstrate neoplasm 

7 

Biopsy specimen inadequate 

5 




19 cases with adequate liver tissue, 5 showed both parenchymatous damage 
and positive flocculation tests and seven normal parenchyma with negative 
tests. In the remaining 7, however, 4 cases with liver disease had negative 
tests and three cases with normal liver had positive tests. Among the 12 cases 
with minute pieces of liver, 7 had tests correlating with the histologic status 
(2 positive and 5 negative) . However, in this group there were also 4 apparent 
false positive tests and 1 false negative. These findings would seem to indi- 
cate that the cephalin cholesterol flocculation is not fundamentally a test of 
liver function. 
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Neoplastic involvement of the liver is notoriously elusive to clinical exami- 
nation and even to surgical exploration. The yield of positive results (77%) 
obtained in this study was unexpectedly high. Although the level of successful 
biopsies may well fall as our experience with this method broadens there is 
nevertheless every reason to consider the procedure of needle biopsy as an im- 
portant adjunct in the clinical investigation of cases of this nature. 

SUMMARY 

1. Using the lateral (transthoracic) approach in 41 patients and the anterior 
approach in 12, the presence of hepatic neoplasm was revealed by means of 
needle biopsy in 41 of 53 patients with either primary or secondary neoplasm 
of the liver. In five of the twelve failures the biopsy specimen was inadequate 
for examination while in seven the specimen removed, though adequate, did 
not contain recognizable tumor tissue. 

2. The biopsy confirmed the clinical impression of malignancy in 32 of the 
41 cases. In the remaining nine cases, in eight of which malignancy was not 
suspected clinically, the biopsy changed an incorrect to a correct clinical di- 
agnosis. 

3. The frequency of a positive diagnosis was not significantly greater in the 
33 cases in which the liver was palpated as nodular than in the 18 cases in which 
the liver was palpated as smooth. Among the 33 cases with nodular livers, it 
is of interest that a positive diagnosis was obtained in 18 of 23 with use of the 
^teral approach and 8 of 10 with use of the anterior approach. 

|f,4. A surprising number of positive cephalin cholesterol flocculation tests 
were encountered in the course of the study. Consistent correlation with the 
histologic status of the liver parench)nna, as revealed in the biopsy specimens, 
was lacking. 

We wish to thank Drs. William E. Molle and Harold H. Steinberg for help 
with the earlier biopsies included in this study. 
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THE ABSORPITON, DESTRUCTION, ANJ3 EXCRETION OF ORALLY 
ADMINISTERED THIAMIN BY HUMAN SUBJECTS* 

Tjieodokk E. Friedemann, Pir.D., TirADDKU.s C. K.mieciak, M.S., Patricia K. Keegan, B.S., 

AND Bernice Blum Sheet, M.S. 

From the Department of Physiology, Nortlnvcstcni University Medical School and the iMhoratory of the 
Abbott Fund, Passavanl Memorial Hospital, Chicago, Illinois 

Contrary to the accepted idea that tliiamin is readily absorbed' • the data 
in the literature indicate definite limitations to human intestinal absorption of 
this important vitamin. This is indeed surprising, for thiamin, a normal and 
necessary constituent of all micro-organisms and plant and animal tissues, is 
rapidly diffusible through artificial membranes; like dextrose, it is readily 
phosphorylated in the body and in the form of diphosphothiamin plays a dom- 
inant role in metabolism. In fact, from the data at hand and from those ■\ve 
shall present in this paper, one may infer that the animal organism either has 
developed no special mechanisms for absorption, or even may have developed 
barrier mechanisms. 

The small quantities of thiamin in the dailj’' diet or small supplements of 
thiamin are apparently readily absorbed as indicated by the daily urinary ex- 
cretion and its relation to the excretion after administration of test doses. 
Excretions of from 14 to about 50%, depending somewhat upon the level of 
ntake of thiamin in the normal diet, have been reported®"”’. An e.xcretion of 
20% or more is usually obtained when adequate diets are administered®"". 
The following 4 examples indicate the relation between the daily level of ex- 
cretion and the extra excretion after administration of small test doses; 

(1) In the experiments of Oldham and associates”, 2 children excreted the 
following respective percentages at dietary levels of approximately 0.500, 
0.600, 0.725 and 0.950 mg. thiamin per day; 12 and 14; IS and 23; 23 and 20; 
32 and 29. The recovery of single oral test doses at the same 4 dietary intakes 
were, respectively; 5 and 12; 22 and 32; 17 and 18; 22 and 29% in 24 hours. 

(2) In experiments with 5 women in equilibrium with a diet of approximately 
2000 calories containing 1 . 000 mg. of dietary and crystalline thiamin, Mason and 
Williams^ recovered from 13.3 to 24.3, or an average of 20.5% in 24 hours; a 
single iiitramuscualr injection of 1.00 mg. resulted in additional recoveries of 
12.4 to 26.6, or an average of 19.1% in 24 hours. On further supplementation 
to a level of 2.000 mg. per day, recoveries of 37 to 43%, or an average of 39% 
were noted; a single intramuscular injection yielded recoveries of 19 to 52%, or 
an average of 39%. 

(3) In an experiment with 3 men, maintained on a diet of 4,640 calories 
containing a total of 3.99 mg. of dietary and crystalline thiamin. Keys et aP- 

* This investigation was aided by the Clara A. Abbott Fund of Northwestern Universitj’. 
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noted an average recovery of 24% in 24 hours; an oral test dose of 1.00 mg. 
yielded an average recovery of 17.3% in 24 hours. 

(4) In an experiment with 5 men, at equilibrium with a diet of 3,400 calories 
containing 0.85 mg. dietary and 1.51 mg. crystalline thiamin, or a total of 2.36 
mg., Friedemann and Ivy (unpublished data’®) obtained recoveries of 14.6 to 
22.9, or an average of 18.8% in 24 hours; from 21 to 27%, or an average of 
25.2%*, was recovered within a fasting period of 4 hours when 1.00 mg. was 
injected slowly intravenously at the end of the experiment. 

Thus, in the 4 experiments cited, the excretion of thiamin at adequate levels 
of intake was approximately of the same order whether the vitamin was ad- 
ministered orally, intramuscularly® - or intravenously. 

At higher levels of intake, the absorption, as indicated by urinary excretion, 
is not as complete and differs somewhat, depending upon the dose and method 
of administration. The 2 children studied by Oldham et al.“ excreted 33 and 
49% on a total daily intake of 4.80 mg., or approximately 1 .6 mg. at each meal. 
With a single oral dose of 5 mg. given on successive days, Schultz, Light and 
Frey’® obtained recoveries of 24 to 42%; on giving 10 mg., only 19 to 21% was 
recovered. Similar results were obtained by Youmans et al.^.f An average 
recovery of about 26% in 48 hours — about 14% within 24 hours — was noted 
by Melnick, Field and Robinson® after a single oral dose of 5 mg. Thus, 
the limit of absorption of a single oral dose appears to be about 5 mg. 

However, this estimate is perhaps too high, since Schultz, Light and Frey’® 
and Youmans et al.’® found increased quantities of thiamin in the stools with 
single oral doses of 5 mg. With an additional quantity of 5 mg., almost all of 
the additional vitamin was recovered in the stool. According to Schultz, 
Light and Frey, the maximum single dose which can be absorbed completely 
is 2 to 3 mg. 

Relatively little’® or no measurable absorption’® has been noted when the 
vitamin is given in retention enemas, which involves exposure of only a limited 
area of the colon. The most rapid excretion is noted within 3 to 8 hours after 
administration of a single does of 5 mg. with food® - in spite of considerable 
residues of thiamin in the feces. Therefore, the absorption seems to be confined 
largely to the upper intestinal tract. In aged persons, the absorption is ap- 
parently extremely limited throughout the intestinal tract®’. 

The purpose of this paper will be to define the limits of absorption and de- 
struction in the body of normal human subjects within therapeutic ranges of 
oral administration. In subsequent communications, it will be shown that 
thiamin in addition to limited intestinal absorption has a renal “threshold” at 
about 1 microgram per 100 cc. of plasma— the lowest of any known biologically 

* In conBrmation of Najjar and Holt”, less than 1% of the injected thiamin was recovered in the 
subsequent 20 hours. 

t Persona! communication from Dr. John B. Youmans. 
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important compound — and that levels of more that 10 micrograms per cent the 
rate of excretion falls within the range of maximal renal clearance rates of such 
drugs as phenol red, diodrast and penicillin. 

EXPERIMENTAL 

The subjects were medical students and laboratory workers, varying in ages 
from 20 to 46 years. Since the conditions differed somewhat in each experi- 
ment, the pertinent details will be given in the discussion of results. 

Urine was collected in 1 gallon amber glass jugs containing 5 cc. of 
20 N H 2 SO 4 . This yielded an approximate acidity of 0.1 N in the 24-hour 
sample. At this acidity, bacterial growth was inhibited and no loss of thiamin 
was noted within 2 weeks when the samples were refrigerated. Each daily 
sample was either analyzed immediately or a one-tenth aliquot was transferred 
to a bottle containing a composite sample. The latter was kept in the deep- 
freeze unit until ready for analysis. 

All stools were collected in tared containers which were kept in the deep- 
freeze unit. In experiments 1 and 2, individual samples were collected. In 
experiments 3 and 4, the stools were collected in one or more containers over 
periods of 4 or 5 days, or until the subject had at least 5 large bowel move- 
ments. The over-all interval of time was recorded, and from this the average 
daily excretion of thiamin in the feces was calculated. For e.xample, at 9:30 
a.m. on the first day, a subject had a bowel movement which was discarded; 
the sixth stool was collected at 4 : 00 p.m. on the fifth day. Therefore, the total 
interval was 126.5 hours. The method, although simple, is subject to some 
error, and this may account in part for the variations in the results. However, 
in our experience, it has yielded more consistent results than other procedures 
of collection in which markers of charcoal or dyes were used. All single samples 
were analyzed immediately, or, in the case of frozen composite samples, as 
soon as possible after the collection was completed. 

Total thiamin was determined by the method of Jansen^^ as modified by 
Hennessy and Cerecedo^® and Friedemann and Kmieciak^^ Free thiamin was 
determined similarly, except that the digestion with taka-diastase was omitted. 

RESULTS 

Oral administration of a single dose of 50 mg. thiamin 

Experiments 1 and 2. Two experiments were performed in which 50.0 cc. 
of a solution containing exactly 50 mg. of thiamin was given after the first meal 
of the experimental period. The first was undertaken with one subject, B. J., 
who was maintained on a weighed diet of 2,700 calories containing about 1.2 
mg. t hiamin and 70 gm. of protein per day. The second experiment was under- 
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taken with four subjects who received a diet of 2,800 calories containing ap- 
proximately 2.0 mg. of thiamin and 104 gm. of protein per day. The difference 
of the levels of thiamin intake in the 2 experiments is indicated by the urinary 
excretion during control periods of 20 days which average 0.181 mg. thiamin 
per day in the first, and from 0.579 to 0.810 mg. thiamin per day in the second 
experiment. 

Subject B. J. was constipated and had scanty, hard stools. He was unable 
to give a specimen on 2 of the 12 days of the experiment. The 4 subjects of 

TABLE I 

Experiment 1. Oral administration of a single dose of 50.0 mg. thiamin 


Subject B. J. The calculated average daily excretions of thiamin during the last 6 days of the 
20-day control period vrere as follows; urine, 0.181 mg.jfeces, 0.249 mg. The results represent the 
net recovery after ingestion of the vitamin. 


DXY or EXPEM- 
UEKTAl. tZSlQ1> 

NET EECOVEEY OT THIAMIK 

CALCm-ATIONS 

i 

Urine 

Feces 


mg. 

mg. 

1 fflj. net thiamin 


1 

4.58 

0.02 

Total ingested 

... 50.00 

2 

3.81 

0.15 

Urine 

... 12.59 

3 

0.93 

0.15 

Feces 

... 24.35 




Total recovered 

... 36.94 

4 

1.28 

0.02 

Destroyed 

... 13.06 

5 

0.33 

♦ 



6 

0.33 

0.42 



7 ' 

0.18 

15.48 



8 

0.34 

6.23 



9 

0.27 

1.26 



10 

0.25 

0.29 



11 

O.IS 

♦ 



12 

0.14 

0.34 




* No bowel movement. 


experiment 2 had normally appearing stools and at least 1 bowel movement 
each day. However, subject J. M. of the latter group experienced some diffi- 
culty in obtaining a daily stool sample. 

Subject B. J. (Table I) excreted large quantities of urinary thiamin, 4.58 to 
3.81 mg., on the first 2 days after ingestion of the solution containing 50 mg. 
of thiamin. He excreted somewhat less on the third and fourth days, 0.93 
and 1.28 mg., and, thereafter, rapidly diminishing quantities. The excretion 
of thiamin continued above the basal level up to the twelfth day when the ex- 
periment was discontinued. This continued excretion above the basal level 
was due perhaps to large amounts absorbed during the first 2 days. It is 
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significant that the urinary excretion diminished rapidly before any of the vita- 
min was recovered in the stools. 

Somewhat the same results were obtained in ex’periment 2 (Table II). Be- 
cause of the high dietary intake of thiamin, the net daily urinary excretion 
could not be judged as accurately as in experiment 1. The greatest excretion 
occurred on the first 2 days; and regardless of the thiamin content of the feces, 
the excretion feU before all of the fecal thiamin was excreted. 

In the case of B. J. (Table I), 12.6 mg. net were recovered in the urine, and 
24.4 mg. net in the feces, or a total of 37 mg. In contrast to this, ail of the 

TABLE II 

Experiment 2. Oral administration of a single dose of 50.0 mg. thiamin 

The calculated average daily e.\cretions of Ihiamin during the last 6 da>’s of the 20-day control 
period, in the order of subjects from left to right, were: feces, 0.404, 0.436, 0.396, and 0.284 mg.; 
urine, 0.701, 0.702, 0.579, and 0.810. The subjects received 12 small rubber bands in gelatin cap- 
sules and 50.0 cc. of a solution containing exactly 50 mg. of the vitamin. 


DAY 

OF 

EXIT. 

H. N. 

JI. H. 

J.H. 

J.M. 

Rubber 

Thiamin 

Rubber 

Thiamin 

Rubber 

Thiamin 

Rubber 

Thiamin 


bands 

Feces 

Urine 

bands 

Feces 

Urine 

bands 

Feces 

Urine 

bands 

Feces 

Urine 



mg. 

mg. 


ms. 

mg. 


mg. 

mg. 


mg. 

mg. 

1 

5 

36.50 

1.63 



2.46 


0.14 

1.94 


0.12 

2.65 

2 

7 

3.30 

wm 

9 


1.24 

1 

25.30 

iSi 


0.34 

1.23 

3 


1.52 


3 

mm 

0.72 

11 

12.40 

Hi 


0.27 

0.90 

4 


♦ 



1.32 

0.63 


0.39 

ora 


1.04 

0.98 

5 


0.44 



mm 

0.66 


0.42 


11 

11.35 

0.90 

6 


0.86 



Era 

0.69 


0.69 


1 

28.50 

0.74 

7 


0.35 



0.25 

0.94 


0.16 

1.25 


0.43 

0.65 

8 


0.68 




0.87 


0.40 

ml 


0.15 


9 





0.44 

0.74 


0.36 

ira 









Calculated net recovery 






12 

40.42 

1.79 

12 

41.21 

2.63 

12 


3.26 





* No stool sample. 


subjects in experiment 2 excreted relatively little of net thiamin in the urine, 
from 1.8 mg. by H. N. to 3.3 mg. by J. H, On the other hand, they excreted 
large quantities in the feces, from 36.7 mg. by J. H. to 41.2 mg. by M. H. The 
approximately reciprocal relations between the urinary and fecal excretion 
should be noted. The total quantity recovered in the urine and feces, in the 
order of subjects given in Table II, were; 42.2, 43.8, 40.0, and 42.5 mg. The 
difierences were within the limits of error of the collection of samples and the 
analytical method. The results thus obtained from the 4 subjects in experi- 
ment 2, with markedly differing rates of gastro-intestinal motility, suggest 
that the destruction of thiamin occurs largely in the tissues, a conclusion which 
is indicated also by the results of experiments 3 and 4. 
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Equilibrium with thiamin orally administered three or four times per day 

Experiment 3. Four subjects (Table III) ate weighed diets containing ithe 
same ingredients, but differing in the proportions of some food items. Two 
subjects, T, F. and E. L., received 2500 calories per day, the total thiamin con- 

TABLE m 

Experiment 3. Oral administration of increasing quantities of thiamin in three divided doses with meals 

and before meals 


The results represent the net daily average urinary and fecal excretions during the last 4 days of 
each period of 14 days. The initial average daily excretions, in the order of subjects given below, 
■were; feces, 0.24, 0.34, 0.76, and 0.34; urine, 0.25, 0.29, 0.28, and 0.31 mg. 



1 EECES ! 

URIUE 






NOT RECOVERED 
IN FECES AND 
URINE 

TOTAL SUPPLE- 
MENT PER DAV 


Absorbed or 


Percentage excreted 



not recovered 


* 1 t 



Subject T. F. Thiamin taken at meals, diet of 2,500 cal. contained 1.18 mg. Bi 


mg. 

mg. 

mg. 

ms. 



mg. 

3.66 

-0.01 

3.66 

1.19 

33 

33 

2.48 

7.32 

0.29 

7.03 

2.70 

37 

38 

4,33 

10.83 

2.98 

7.85 

3.91 

36 

SO 

3.94 

19.38 ^ 

7.04 

12.34 

5.44 ! 

28 

44 

6,90 

40.62 

30.34 

10.28 

6.86 

17 

67 

3.42 


Subject M. H. Thiamin taken at meals, diet of 3,000 cal. contained 1.31 mg. Bi 


3.66 


3.51 

1.28 ! 

35 

36 

2.23 

7.32 


6.27 

2.78 

38 

44 

3.49 

10.83 

3.11 

7.72 

3.84 

35 

SO 

3.88 


Subject J. H, Thiamin taken 1 hour before meals, diet of 3,000 cal. contained 1.31 mg. B, 


3.90 

0.27 

3.63 

1.28 

1 33 

35 

2.35 

7.32 

1.32 

6.00 

1.86 

25 

31 

4.14 

10.83 

2.33 

8.50 

1 3.19 

29 

38 

5.31 

Subject E. 

L. Thiamin taken 1 hour before meals, diet of 2,500 cal. contained 1.18 mg. Bi 

3.90 

0.15 

3.75 

1.08 

28 

29 

2.67 

7.32 

1.81 ^ 

5.51 

1.97 1 

27 

36 

3.54 

10.83 

3. SO 

7.33 

2.67 

25 

36 

4.66 


* Based on ingested thiamin. 

t Based on apparent absorption of thiamin (column 3). 


tent being 1.18 mg. The other 2 subjects, M. H. and J. H., received 3000 cal. 
per day, the total thiamin content being 1.31 mg. The control period was 14 
days, after which thiamin supplements in tablets were given 3 times per day 
either with the meal or 1 hour before the meal. The quantity of thiamin given 
per day was increased in steps during periods of 14 days each. One of the 






































106 


FRIEDEMANN, KMIECIAK, KEEGAN, AND SDEPT 


subjects, T. F., continued the experiment until 13.54 mg. was taken at each 
meal, or a total of 40.62 mg. per day. 

The experiment was designed to test the effect of taking the supplement with 
the meals and between meals. In the latter instance, the vitamin was perhaps 
less exposed to the action of HCl and bile, which are important constituents of 
digestive juices and which may conceivably alter the utilization. Accordingly, 
the effect of these conditions was determined on 2 subjects, J. H. and E. L., 
during several periods as shown in Table IV. Thereafter, these subjects re- 
ceived supplements of 7.32 and 10.83 mg. in 3 divided doses before meals as 
shown in Table III. 


TABLE IV 

Experiment 3. Oral administration of 3.90 mg. thiamin supplement in 3 divided doses 
The results represent the net average daily urinary excretion of thiamin. The 6 experimental 
periods followed the control period during which J. H. and E. L. excreted an average of 0.28 and 
0.31 mg., respectively, of thiamin per day; they were followed by the experimental periods of 14 
daj's each shown in Table III. 


PERIOD 


NO. 


3.90 UO. THIAinN PLUS DIET AND OTIIEE 
SOPPLEUENTS 


DDRATION OF 
EXPERIMENTAL 
PERIOD 


SUBJECT J. H. 


SUBJECT E. L. 


Thiamin supplement taken at each of the 3 meals 




days 

mg. 

% 

mg. 

% 

1 

Diet only 

14 

1.43 

37 

1.44 

37 


Thiamin and other supplements taken 1 hour before each of the 3 meals 


2 

Diet only 

14 

Hi 

33 

MM 

26 

3 

Diet -1- 60 cc. 0.1 N HCl 

4 

WSm 

32 


26 

4 

Diet -i- 300 mg. bile salts 

2 

1.21 

31 

1.12 

29 

5 

Diet HCl + bile salts 

2 

1.20 

31 

1.10 

28 

6 

Diet only 

® 1 

1.28 

33 

1.13 

\ I 

29 


The “utilization” of thiamin by each subject, as measured by the per cent 
of the supplement which was excreted (column 5), was apparently unchanged 
at the levels of 1.22 to 3.61 mg. extra thiamin per meal, or at a total of 3.66 to 
10.83 mg. per day, in spite of the large excretion of fecal thiamin at the latter 
level. The per cent of the supplement thus excreted was characteristic and 
apparently quite constant for each subject: from about 26% in the case of E. L. 
to approximately 36% in the case of T. F. 

At an intake of 1.22 mg. of supplement per meal, most of the thiamin was 
absorbed by subject T. F. However, appreciable quantities were excreted in 
the feces at this level by the other subjects. Considerably larger quantities 
were excreted in the stools at the level of 2.44 mg. per meal, or 7.32 mg. per 
day. It would seem, therefore, that the maximum of supplement which can 
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be absorbed completely is about 1 mg, at each meal, or a total of about 5 mg. 
per day when the thiamin content of the diet is considered. 

The data in the third column of Table III represent the difference between 
the total quantity of supplement ingested and the average net total excretion 
'in the feces per day. They probably represent the quantities which were 
absorbed. The quantities thus absorbed, or not recovered, increased rapidly 
at each level of intake and reached calculated values var 3 dng from 7.33 to 8.50 
mg. per day at a total intake of 10.83 mg. per day. 

These obsenatiotis on the apparettt absorption, when compared with the rela- 
tively constant percentage recovery of thiamin in the urine up to total supplements 
of 10.83 mg., indicate the fallacy of determinations of “utilization" based solely 
upon urinary excretion^^' Thus, the calculated data which are based upon 
the apparent absorption (Column 6, Table III) with few exceptions, show in- 
creasing percentages of excretion at increasing high levels of intake. 

In the case of subject T. F., the quantity of fecal thiamin increased pro- 
gressively with supplements of 6.46 and 13.54 mg. at each meal, or 19.38 and 
40.62 mg. per day. At these levels, 36 and 75%, respectively, of the thiamin 
were recovered in the stools; however, the total quantity which was not re- 
covered in the feces and which presumably was absorbed, was relatively con- 
stant. Thus, in spite of large quantities of thiamin which were always present 
in the intestinal tract, only 12.34 and 10.28 mg. were absorbed. 

The “free” thiamin content of the stools of T. F. determined immediately 
on each of 2 days at the last 2 levels of intake was as follows: 88 and 73% at 
19.38 mg. intake per day; 78 and 84% at 40.62 mg, intake per day. 

The quantity not recovered either in the urine or feces is shown in the last 
column of Table III, It is the fraction which was either destroyed in the in- 
testinal tract, stored in the tissues, or destroyed in the tissues — or the result 
of the three processes. Since the subjects had reached a state of equilibrium 
with the ingested vitamin before the period of collection of samples, it may be 
assumed that storage of thiamin did not play a significant part in the utilization 
as represented by this fraction. Therefore, the unrecovered quantity probably 
represents the fraction which was destroyed. 

Of the 3.66 mg. ad m inistered daily to each subject in the first period, and 
which was almost completely absorbed, from 2.23 to 2.67 mg. were not re- 
covered. The quantity not recovered was increased considerably, from 3.49 
to 4.33 mg., at the level of 7.32 mg, per day; it was further increased slightly, 
from 3.88 to 5.31 mg., at the subsequent level of 10.83 mg. per day. At the 
higher levels of 19,38 and 40.62 mg., subject T. F. “utilized” 6.90 and 3.42 mg., 
respectively, in this manner. At the higher levels, the analytical errors are 
increased and the errors in collection of urine and stools are thus multiplied. 
Variations of at least ±2 mg. may be expected when errors of db 10% for fecal 
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collections and analyses, and ±5% for urinary collections and analyses, are 
assumed. The variations in the results shown in the last column. Table III, 
fall within this range. On the whole, the results indicate a maximum uti- 
lization or non-recovery of thiamin at a daily level of intake at or about 7 mg. 
of supplement per day. 

Subjects T. F. and M. H., who received 3.66 mg. thiamin in 3 divided doses 
with meals, excreted 33 and 35% as compared with 33 and 28% excreted by 
J. H. and E. L. who received 3.90 mg. in 3 divided doses 1 hour before meals 
(Table III). Thus, no differences in excretion were apparent under the 2 
conditions of administration. However, J. H. and E. L. excreted 37 and 37% 
when the vitamin was given with food in a previous period (Table IV). Al- 
though the data are limited to only 2 subjects, they support the conclusions 
of Melnick, Field and Robinson® that greater utilization is achieved when the 
vitamin is given with food. 

The excretion was not increased (Table IV) when HCl, bile salts, or HCl plus 
bile salts were given simultaneously with the vitamin 1 hour before meals. 
These substances were given in order to simulate some of the conditions during 
digestion and absorption. 

Experimait 4. The object of this experiment was to determine the utili- 
zation of thiamin chloride and thiamin mononitrate* at levels of 30 or 40 mg. 
of supplement per day. Since tlie administered quantities were large, a 
weighed diet was not as essential as in experiment 3. However, each subject 
adhered to his usual diet, with approximately the same servings of the chosen 
food items at each meal throughout. One tablet, containing an average of 10.1 
mg. thiamin, was taken at each of the 3 meals during the first experimental 
period; during the second experimental period, a fourth tablet was taken with 
a sandwich and 1 glass of milk at 9: 30 p.m. Thiamin mononitrate was taken 
in 3 divided doses of exactly 10.0 mg. each, calculated as thiamin chloride 
hydrochloride. The preliminary control period was 10 days, and each of the 
3 experimental periods were 10, 10, and 13 days, respectively. Urine and feces 
were collected during the last 5 days of each period, during which the subjects 
had from 6 to 8 bowel movements. The calculated net daily averages are 
given in Table V. 

The results with thiamin chloride confirm those of the previous experiment 
with subject T. F. at the levels of 19 and 40 mg. supplements per day (Table 
HI). The quantities recovered in the stools (Table V) varied according to the 
intake: from 16.4 to 22.5, or an average of 19.4 mg. with 30.3 mg. of supple- 
ment; from 28.1 to 29.9, or an average of 29.0 mg. with 40.4 mg. supplement. 
However, in spite of the large average differences in the fecal thiamin content 
during the 2 experimental periods, the quantities not recovered in the stools, 

* Thiamin mononitrate was supplied by Merck and Company, Rahway, New Jersey. 
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and thus presumably absorbed (column 3), were in approximately the same 
range: from 7.8 to 13.9, or an average of 10.9 mg. with 30.3 mg. daily supple- 
ment; from 10.5 to 12.3, or an average of 11.4 mg. with 40.4 mg. 
daily supplement.- 

The results of the third series in experiment 4 suggest that thiamin mono- 
nitrate is absorbed, excreted and destroyed in the body at rates similar to that 
of thiamin chloride hydrochloride. 


TABLE V 

Expermeni 4. Oral aiminislralion of thiaviin chloride and thiamin mononitrate in divided doses with 

meals 

The results represent the calculated net daily, excretion, expressed as thiamin chloride hydro- 
chloride, during the last 5 days of each experimental period. Each subject adhered to his own chosen 
"normal” diet. During the control period of 10 days, subjects jN. F., M. and J. B. excreted the 
following average quantities of thiamin: feces, 0.51, 0.52, and 0.58; urine, 0.47, 0.44, and 0.26 mg. 
per day. Subject G. G. excreted 0.32 and 1.27 mg. per day, respectively, of urinary and fecal thia- 
min during a similar 10-day control period. 



j 7ECES j 



STOJECTS 



SECOVEXED 

NOT SECOVESED IN 

Recovered 

Absorbed or not 
recovered 

TECES AND tTRINE 


30.3 mg. thiamin chloride in 3 divided doses; 7 a.m. October 17 to 7 a.m. October 27 



mg. 

mg. 

mg. 

mg. 

J.B 

22.5 

7.8 

4.0 

3.8 

M 

19.4 

10.9 

5.5 

5.5 

N.F. 

16.4 

13.9 

6.4 

7.5 

40.4 mg. thiamin chloride in 4 divided doses; 7 a.m. October 27 to 7 a.m. November 6 

J.B 

29.0 


8.0 

3.4 

M 

29.9 


8.6 

1.9 

N. F 

28.1 ! 

1 

■^1 

9.2 j 

3.1 

30.0 mg. thiamin mononitrate* in 

3 divided doses; 7 a.m. December 1 to 7 a.m. December 14 

J. B 

17.1 

12.9 

7.4 

1 5.5 

M i 

17.6 1 

12.4 

9,2 

i 3.2 

G. G 

16.4 

13.6 

6.2 

i 7.4 


* Calculated as thiamin chloride hydrochloride. 

In summary, the combined data obtained with thiamin chloride in experi- 
ments 3 and 4 give the following calculated average daily values. Of 8 ob- 
servations on the quantity “absorbed”, or not recovered in the feces, at 19 to 
40 mg. daily intake, 6 fell within the range of 10.3 to 12.3 mg., with an arith- 
metic mean of 11.2 mg. and a standard deviation of 1.7 mg. Sixteen obser- 
vations on the over-all “utilization”, or the quantity not recovered in stools 
and urine, with daily supplements of 7 to 40 mg., fell within a range of 1.9 to 
7 .5 mg., whose arithmetic mean was 4.31 mg. and whose standard de-viation was 
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1.8 mg. Ten of the 16 observations fell within a range of 3.1 to 4.3 mg., with 
an arithmetic mean of 3.70 mg. and a standard deviation of 0.36 mg. 

Experiment 5. This experiment (Table VI) is presented because of the 
marked departure of the results from those of the previous experiments. The 

TABLE \T 

Experiment 5. Oral administration of thiamin chloride hydrochloride 
Mrs. J. B. ate the same diet during a control period of 17 days and two experimental periods 
totaling 38 daj's. The average daily urinary e.tcrction of thiamin during the control period was: 
from the fifth to tenth days, 0.173; from the eleventh to seventeenth days, 0.170 mg. She had only 
5 bowel movements in the last 14 days of the control period. The average daily fecal thiamin 
e.xcretion was 0.48 mg. 




i TECES 1 


DAY OF 

DRINE, TOTAL 

1 



EXPERIMENTAL 

THIAMIN FES 



CALCULATIONS 

PERIOD 

DAY 

Weight of 

Total tbiamiD 




sample 

of sample 



50.0 mg. thiamin in single dose, October 24 



fn^. 

gm. 

mg. 

mg. net Ihiamio 


1 

1.440 



10-day period 


2 

0.341 



Total ingested 

... 50.0 

3 

0.271 

178 

4.30 

Urine 

... 1.71 

4 

0.218 



Feces 

... 23.19 

5 

0.216 



Total recovered 

... 24.90 





Total “destroyed” 

... 25.10 

6 

0.224 

228 

19.90 



7 

0.220 

1 




8 

0.165 

183 

2.45 



9 

0.154 





10 , 

0.176 

148 

1.34 



40.4 mg. thiamin each day in 4 divided doses, Nov. 8 to 30, inclusive 

3 


226 

! S.4 

Last 10 daysf 


6 


171 

43.1 

Total ingested 

.. 404.0 

13 

9.70* 

91 

36.0 

Urine 

.. 96.3 





Feces 

.. 218.2 

14 


193 

68.6 

Total recovered 

.. 314.5 

16 

10.00* 

219 

74.4 

Total “destroyed” 

.. 89.5 

23 

9.69* 

216 

80.0 




* Average daily excretion obtained by analyses of composite samples from experimental days 
inclusive as follows: 11 to 15, 16 to 20, and 21 to 23. 

t The third sample of this period, containing 36 mg., was obtained at 8:15 a.m. November 20; 
the last at 10:00 a.m. November 30. Therefore, the time during which the last 3 samples were 
collected was approximately 10 days. 

subject, Mrs. J. B., had been constipated over a period of several years. In 
the 55 days of the experiment, only 17 stool samples were obtained, at an aver- 
age interval of 3.24 days. Only 3 stools — 2 in the control period — were elimi- 
nated at 1-day intervals; 1 at a 5-day interval, from the tenth to the fifteenth 
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day of the first experimental period; 2 at 7-day intervals in the second experi- 
mental period. The stools were large, well-formed, but hard. 

The experiment was divided into 3 periods; a control period of 17 days; a 
period of IS days following a single ingestion of 50.0 mg. thiamin as in experi- 
ments 1 and 2; and a final period of 23 days during which 40.4 mg. thiamin 
were taken in 4 divided doses each day as in experiments 3 and 4. Each ex- 
perimental period was begun immediately after the last stool sample of the 
preceding period had been collected. 

Results similar to those of experiments 1 and 2 were obtained with respect 
to urinary excretion after ingestion of a single dose of 50.0 mg. The excretion 
was highest on the first day. It diminished rapidly, and on the eighth day 
came within the range of the control period. The average excretion from the 
eleventh to the fifteenth days* inclusive was 0.171 mg. as compared with 0.17 15 
mg. in the control period. Again, as in experiments 1 and 2, the urinary ex- 
cretion approached the control level before all of the fecal thiamin was excreted. 
The net total quantity recovered in 10 days was only 24.90 mg. Therefore, 
the quantity destroyed was 25.10 mg. 

During the second experimental period, the urinary excretion at daily levels 
of 40.4 mg. supplement was slightly higher than in experiments 3 and 4, al- 
though the feces contained from 2 to 3 times as much thiamin. The net daily 
excretion of 9.63 mg. during a 10-day period suggests that the intestinal ab- 
sorption was about the same as in the subjects (experiment 4) with normal in- 
testinal motility. This again demonstrated the limited intestinal absorption. 

However, the calculated daily quantities excreted in the feces was much less 
than in the previous experiments. Because of the small munber of samples, 
the over-all utilization could not be determined with any degree of accuracy. 
The difference between the intake and fecal excretion was 404.0—218.2, or 
185.8 mg., in the last 10 days. Thus an average of 18.58 mg. per day was pre- 
sumably absorbed, which is not in accord with the magnitude of the urinary 
excretion. The average calculated quantity destroyed per day was 8.95 mg. 

DISCUSSION 

Our data from 14 human, subjects demonstrate the very limited absorption 
of thiamin from the intestinal tract. Supplements of 1.0 mg. taken with 3 
meals each day are presmnably absorbed completely since the thiamin content 
of the feces is not increased. If the vitamin content of the diet is considered, 
perhaps the maximum of complete absorption, and therefore, the maxim iini eco- 
nomical level of intake is about 5 mg, per day. As the daily intake is increased, 
the rate of absorption rises somewhat, and progressively larger quantities are 
excreted in the feces. The maximum absorption of 8 to 14 mg. is attained with 

• In order to conserve space, the data on the last 5 days of the period are not riven. A stool 
sample collected on the fifteenth day contained J.28 mg. thiamin. 
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daily supplements of 20 to 40 mg. — ^perhaps with 15 mg. — given in 3 or 
4 divided doses with food. 

The results have clinical interest because they indicate that oral doses of 
more than 5 mg. are largely wasted. When the use of large doses, or a high 
concentration in the blood, is desired in treatment, the vitamin should be ad- 
ministered parenterally. Furthermore, in contrast to other vitamins, the con- 
tinued administration of thiamin occasionally leads to development of an 
allergic response. 

However, the data have another interest because they indicate the probable 
magnitude of maximal absorption of substances whose entrance into the blood 
stream is accomplished by apparently incidental means rather than by simple 
diffusion or by specific mechanisms. At least several hundred mg. of the fol- 
lowing vitamins differing greatly in structure are readily absorbed; riboflavin, 
niacin, pyridoxine, pantothenic acid, and vitamin C. These substances, like 
thiamin, are normal and necessary constituents of all tissues. On the other 
hand, a large number of synthetic drugs, sulfathiazole among them, are rapidly 
absorbed when given in 65 mg. or larger doses. The small rate of absorption 
of thiamin is further apparent when compared with that of dextrose. Both 
are very soluble, rapidly diffusible through organic membranes and readily 
phosphorylated; yet from 50,000 to perhaps 100,000 times more of dextrose 
(600 gm.) may be absorbed completely in 24 hours by adult human beings. 
Such considerations lead us to assume a very efficient barrier mechanism for 
thiamin in the intestinal tract, which probably was evolved to prevent the 
entry of a category of substances harmful, or as such not immediately useful, 
to the organism A special mechanism for thiamin is not needed because the 
small quantity that can be absorbed is greater than the optimal daily 
requirement. 

It is inconceivable that entrance of any readil)’- diffusible substance or ion 
can be entirely prevented across cell boundaries however well the cell may be 
provided with mechanisms which protect the integrity of the organism. This 
is true particularly when the large number of cellular units which line the 10 
sq. m. or so^^ of the intestinal tract are considered. The observed range of 
thiamin absorption may well be representative of similar, apparently non-ab- 
sorbable or non-transferable, substances of relatively small molecular weight.* 

The maximum quantity of thiamin “utilized” or destroyed in the intestinal 
tract and tissues is about 4 mg. per day in subjects who have at least 1 normal 

* Streptomycin, which generally is considered “non-absorbable”, perhaps belongs in this category* 
Most investigators have noted none or only traces in plasma and urine after oral administration. 
Adcock and Hetdg^^ recovered from 0.2 to 0.5% in urine when 4,000,000 units (equivalent to 4000 
mg. streptomycin A base) were given in S divided doses daily for 6 days. Assuming that 75% of the 
absorljed base was excreted, from 11 to 27 mg. were thus absorbed. 

The absorption of iron, which normally is quite limited and, like thiamin, confined largely to the 
upper intestinal tract, is markedly increased in anemias. Is the absorption of thiamin 

similarly greater in the thiamin-depleted than in the normal subject? This question will be discussed 
in a subsequent communication. 
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bowel movement per day. The destruction probably occurs largely in the 
tissues, first, because approximately equal quantities are not recovered when 
a single large dose of 50 mg. is given (experiment 2). Second, the destruction 
is about the same when daily supplements of 7 to 40 mg. are given in 3 or 4 
divided doses over an extended period of time (experiments 3 and 4). In the 
latter instance, the average daily fecal excretion may vary from 0.3 to 1.8 mg. 
with 7 mg. of supplement to 28 to 30 mg. with 40 mg. of supplement. The 
results thus suggest an approximately constant rate of destruction of thiamin 
in the tissues when quantities of about 6 to 14 mg. per day are absorbed. Alex- 
ander, Landwehr and Mitchell'® reached the same conclusion with respect to 
the formation and excretion of “pyrimidine activating yeast fermentation 
(PAYF) at doses of more than 10 mg., injected intramuscularly, “the maximal 
amount of thiamine which the body can convert to pyrimidine has been reached 
and the rest of the thiamine is excreted as such.” In substantial agreement 
with our data, the average maximal PAYF excretion was equivalent to 5 mg. 
thiamin (see reference 15, cf. Fig. 5, p. 301), which lends further support to 
our view that destruction of orally adm ini stered thiamin occurs largely in the 
tissues. This apparent constant maximal destruction, which is attained at 
levels of intake well above “saturation”, is due perhaps to the rapid rate of re- 
nal excretion which tends to maintain a relatively low and constant level of 
thiamin in the plasma. This phase of the subject will be presented in a 
subsequent paper. 

Undoubtedly some of the vitamin is destroyed in the intestinal tract, which 
was indicated in experiments with 2 subjects who were constipated and had 
scanty stools (experiment 1) or infrequent bowel movements (experiment 5). 
The results when compared with those of the other experiments suggest that 
the colon is the site of the greatest intestinal destruction. 

SUMMARY AND CONCLUSIONS 

Thiamin was administered orally as follows after initial control periods of 
14 to 20 days: (1) in a single dose of 50 mg.; (2) in daily doses varying from 
3.66 to 40 mg., given in 3 or 4 divided doses with food or 1 hour before meals, 
during periods of 10 to 14 days. The thiamin content of stools and urine was 
determined by the thiochrome procedure. 

The intestinal absorption of thiamin chloride hydrochloride by normal hu- 
man subjects is extremely limited. The maximum which could be taken orally 
without an increase of fecal thiamin was about 5 mg. per day, or slightly less 
than 2 mg. including thiamin in food, at each meal or single ingestion. At a 
total intake of 5.1 to 5.2 mg. per day, the urinary excretion was greater when 
the vitamin supplement was given with meals than when given 1 hour before 
meals; under the latter conditions, the excretion was not increased by simul- 
taneous administration of HCI, bile salts, or HCl plus bile salts. At levels of 
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19 to 40 mg. per day, given in 3 or 4 divided doses, 8 to 14 mg. were absorbed 
or not recovered in the feces. Of 8 observations on the absorption by 4 sub- 
jects at these levels of supplements, 6 fell within the range of 10,3 to 12.3 mg.; 
the mean of all determinations was 11.2 and the standard deviation, 1.7 mg. 
The ‘'free” thiamin content of the feces of one subject at levels of 19 and 40 
mg. supplement per day varied from 73 to 88%. 

Thiamin mononitrate was absorbed, excreted and destroyed at rates similar 
to that of thiamin chloride hydrochloride. 

The maximum quantity destroyed in the intestinal tract and tissues was 
about 4 mg, per day in subjects with normal intestinal motility receiving from 
7 to 40 mg. supplement per day. The principal site of destruction is in the 
body tissues; variable quantities may be destroyed in the colon. 

Thiamin apparently belongs to that group of substances which are relatively 
poorly absorbed in the gastrointestinal tract, the maximum economical level 
of intake being about 5 mg. per day. 

REFERENCES 

* Goodman, L., and Giluan, A. : The Pharmacological Basis of Therapeutics. Macmillan and 

Co., New York, 1941. 

* Rosenberg, H. R. : Chemistry and Pliysiology of the Vitamins. Interscience Publishers, Inc. 

New York, 1942. 

’ Westenbrink, H. G, K., and Goudsmit, J. : Arch. N6er]and. Physiol., 22 : 319, 1937. 

< Harris, L. J., and Leong, P. C. : Lancet, 1 : 886, 1936 . 

' Wang, Y. L., and Harris, L. J.: Biochem. J., 33; 1356, 1939. 

‘ Wang, Y. L., and Yudkin, J,: Biochem. J., 34: 343, 1940. 

’’ Mason, H. L., and Williams, R. D.: J. Clin. Investig., 21 : 247, 1942. 

* Melnick, D., Field, H. Jr., and Robinson, W. D.: J. Nutrition, 18 : 593, 1939. 

® Benson, R. A., Slobody, L. B., Witzberger, C. M., and Lewis, L.: J. Pediatrics, 20: 454, 
1942. 

Benson, R. A., Witzberger, C. M., Slobody, L. B., and Lewis, L. : J. Pediatrics, 21 : 659, 1942. 

“ Oldham, H., Johnston, F., Kleiger, S., and Hedderich-Arismendi, H.: J. Nutrition, 27 : 435, 
1944. 

Keys, A., Henschel, A., Taylor, H. L., Michelsen, O., and Brozek, J.: J. Nutrition, 27 : 485, 
1944. 

^ Frledemann, T. E., and Ivy, A. C. : Quart. Bull. Northwestern U. Med. Sch., 21 : 31, 1947. 

Najjar, V. A., and Holt, L. E. Jr.: Bull. Johns Hopkins Hosp., 67 ; 107, 1940. 

“ Alexander, B., Landivehr, G., and Mitchell, F. : J. Clin. Investig., 26 ; 294, 1946. 

“ Schultz, A. S., Light, R. F., and Frey, C. N.: Proc. Soc. Exp. Biol, and Med., 38: 404, 1938. 
u Yodmans, j. B., Patton, E. W., Kennedy, A., Monroe, S. C., and Monroe, B.; Trans. Assoc. 
Am. Physicians, 60: 141, 1940. 

Najjar, V. A,, and Holt, L. E. Jr.: J. Am. Med. Assn., 123 : 683, 1943. 

» Alexander, B., and Landwehr, G.: J. Clin. Investig., 26: 287, 1946. 
sojowETT, M.: Biochem. J., 34; 1348, 1940. 

**Raeksy, H. a., and Newman, B.: Gastroenterology, 1: 737, 1943. 

22 Jansen, B. C. P. : Rec. trav. chim., 66 : 1046, 1936. 

22 Hennessy, D. L., and Cerecedo, L. R. : J. Am. Chem. Soc., 61 : 179, 1939. 

2< Friedemann, T. E., and Kmieciak, T. C.: J. Lab. Clin. Med., 28; 1262, 1943. 

25 Best, C. H, and Taylor, N. B.: The Physiological Basis of Medical Practice. Williams & 
Wilkins Co., Baltimore, 1945. 

25 Adcock, J. D., and Hettig, R. A. : Arch. Int. Med., 77 ; 179, 1946. 



Gastroenterology 
Vol. 11, No. 1, July 1948 
Printed in U. S. 

A STUDY ON THE OCCURRENCE OF PNEUMOPERITONEUM 
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Hospital, Minneapolis, Minnesota 

Thirteen cases of pneumoperitoneum have been reported after gas- 
troscopy' .2.3.4,5,6,7,8,9_ Bccausc of thc very minimal reactions to the acci- 
dents, it was felt it could possibly be a more common incident than expected 
from the small number of case reports. 

Therefore, twenty-four hours after 119 consecutive gastroscopic exami- 
nations, using a flexible gastroscope with a rubber flnger-tip, upright x-ray 
films of the abdomen were made. 

The typical pneumoperitoneum was not found. In two instances, however, 
there were abnormal x-ray findings of a thin line of decreased density, pre- 
sumably air, in the left upper quadrant of the abdomen closely approximating 
but separate from the air bubble in the stomach. 

The first case was a fifty-three year old white laborer admitted to the hospital 
14 July 1947 complaining of an acute exacerbation of chronic epigastric distress 
dating back at least eight years. In 1942 a perforated peptic ulcer had been 
closed by operation. Gastro-intestinal x-ray examination on this admission 
showed a deformed duodenal bulb with a crater and a suggestion of a pseudo- 
polyp in the antral region of the stomach. Evening gastric aspirations per- 
sistently yielded 320 to 450 cc. An uneventful gastroscopy was performed 
on 1 August 1947. The mucosa appeared normal but the superior half of the 
pylorus and the pre-pyloric area on the lesser curvature were not visualized 
due to a distorted pre-pyloric canal. Upright x-ray film of the abdomen 
twenty-four hours after gastroscopy demonstrated an area of decreased density 
in the left upper quadrant as shown in figure 1, which was originally interpreted 
as pneumoperitoneum, but Dr. Leo G. Rigler suggested it was interstitial em- 
physema of the stomach wall. The patient was up and about the ward, going 
to the dining room, and had no complaints whatever. Unfortunately white 
blood cell counts and erythrocyte sedimentation rates were not obtained. 
There was no change in temperature. Pre-gastroscopy pulse rate averaged 
about 80 beats per minute and for three days after gastroscopy averaged 95 
beats per minute. Subtotal gastrectomj’- on 25 August 1947 disclosed a gastric 
ulcer four mm. in diameter on the lesser curvature close to the pylorus. 

* Published with permission of the Chief Medical Director, Department of Medicine, Veterans 
Administration, who assumes no responsibility for the opinions expressed or conclusions drawn bv the 
authors. 


U5 




Fig. 1 (Case 1). X-ray film of the left upper quadrant of the abdomen in the upright position 
taken twenty-four hours after gastroscop}' showing the thin line of decreased density superior, 
medial and separate from the air bubble of the stomach. 



Fig. 2 (Case 2). X-ray film of the left upper quadrant of the abdomen in the upright position 
twenty-four hours after gastroscopy showing the thin line of decreased density superior, medial and 
separate from the air bubble of the stomach. 
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The second case was a nineteen year old while male student and amateur 
boxer with no definite previous gastro-intestinal symptoms who was admitted 
to the hospital on 1 September 1947 with x-ray evidence of acute dilatation of 
the stomach after severe cramping abdominal pains with vomiting for twenty- 
four hours. Continuous gastric suction relieved all symptoms. Urinalysis, 
Kahn, chest plate, gastro-intestinal x-ray series, gastric analysis, barium enema, 
cholecystogram, stool examinations for ova, parasites, and occult blood, proc- 



Fig. 3. (Case 2). Same patient same exposure as Fig. 2 taken forty-eight hours after gastroscopy. 
A lateral decubitus film taken at the same time showed the area of decreased density to be separate 
from the air bubble of the stomach. At seventy-two hours the air had disappeared. 

toscopy, blood cephalin-cholesterol flocculation and serum bilirubin were 
normal. On 10, 11, and 12 September the evening gastric aspirations were 30, 
70, and 80 cc. respectivel3^ Gastroscopic e.xamination on 13 September 1947 
was uneventful and the mucosa and the pyloric action were normal. On 14 
September 1947 routine upright post-gastroscop}^ roentgenogram of the ab- 
domen showed an area of decreased density in the left upper quadrant as de- 
scribed in detail in figure 2. The patient was up about the ward and going to 
the dining room. He had no complaints e.xcept a slight sore throat. Leuko- 
cyte count and differential, erythrocyte sedimentation rate, and temperature 
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were normal. Tlie pulse rate pre-gastroscopy averaged about 85 beats per 
minute and for the first three days post-gastroscopy averaged 100 beats per 
minute. He was discharged 19 September 1947 as an acute dilatation of the 
stomach cause undetermined. In December 1947 he had no gastro-intcstinal 
complaints and gastroscop}'', gastro-intestinal x-ray scries, and post-gastroscopy 
upright x-ray film of the abdomen were negative. There was no tachycardia 
after gastroscop 3 \ 


DISCUSSION 

No cases of pneumoperitoneum were found in 119 consecutive x-ray e.xami- 
nations of the abdomen in the upright position twent 3 '--four hours after gas- 
troscopy. In two instances there were x-ra 3 '' findings suggesting interstitial 
emphysema of the stomach wall. 

This x-ra 3 '’ interpretation is in accord with the find'ngs of Chamberlin® at 
operation in a case of pneumoperitoneum after gastroscop 3 c He described 
emph 3 '’sematous blebs along the lesser curvature extending up into the fundus. 

Both cases were asymptomatic and onty a slight tach 3 '-cardia was noted. 
Six of sixt 3 ’- patients surve 3 fed had a tachycardia of 90 to 100 beats per minute 
during the first three post-gastroscopic da 3 's. In the second patient daily leu- 
koc 3 de counts and erythrocyte sedimentation rates were normal. Obviously 
without the x-ray there would have been no knowledge of the occurrence. 

Previous reports® • " • ® comment on the lack of evidence to suggest perforation 
of the stomach wall b 3 '' the gastroscope. We feel that such a perforation^is 
probably not necessary but that interstitial emphysema is one of the steps in 
the progression to gross leakage into the peritoneal cavit 3 ^ Dilated l 3 TOphatic 
vessels and peri-neural lymphatic vessels as observed by Chamberlin® are 
possibly the starting point. 


CONCLUSIONS 

1. 119 consecutive cases were studied for pneumoperitoneum twenty-four 
hours after gastroscopy by upright x-ray studies of the abdomen. This was 
undertaken to determine the incidence of this apparently fairly inoccuous 
accident. 

2. No cases of pneumoperitoneum were discovered but in two cases a thin 
line of decreased density in the left upper quadrant in close approximation but 
separate from the air bubble of the stomach was observed. This was inter- 
preted as interstitial emphysema of the stomach wall and was asymptomatic. 
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A CASE OF INTESTINAL LIPODYSTROPHY (WHIPPLE’S DISEASE) 
SIMULATING BOECK’S SARCOID* 

Benjamin Netoian,! M.D., and Russell H. Pope, M.D. 

Veterans Administration Bospital, Togus, Maine 

INTRODUCTION 

Since Whipple*" first described a disease in 1907 for which he used the term 
“intestinal lipodystrophy” there have been about 22 additional cases 
reported-"" • vdth many names and theories as to the pathogenesis of 
the condition. Such terms as lipophagic granulomatosis, malabsorption of fat 
and mesenteric chyladenectasis have been suggested. Recently excellent re- 
views of the condition have been presented^ • 

Of the 22 reported cases, four patients were still alive after their disease had 
been diagnosed by biopsy of the mesentery*^ • We believe the present case 
is the nineteenth to be studied at autopsy and reported. 

The majority of reported cases have been in men whose main complaints 
were diarrhea and progressive loss of weight associated with symptoms referable 
to deficiencies in vitamins, proteins and other essential food factors. Symp- 
toms varied from a few months to 15 years in duration. 

The physical conditions are usually described as marked emaciation and 
nutritional deficiencies. Many cases have shown slight enlargement of the 
axillary and inguinal l3anph nodes. The abdomen is sometimes negative, but 
it may be described as feeling heavy, thick-waUed or doughy and occasionally 
the mesenteric nodes are palpable as abdominal masses. 

There is usually an associated iron deficiency type of anemia. Leucocytosis 
is unusual and there is often a normal differential count or slight lymphocytosis. 
The stools may or may not show increase in the fat content but otherwise they 
may be normal. Serum protein, calcium and vitamin levels may be low as in 
any other chronic diarrheal disease. 

The following case has certain findings which make it unique. 

REPORT OE CASE 

A 50-year-old trainman was admitted January 28, 1947 complaining of weak- 
ness, excess fatigue and loss of weight. He had been ill for two years with re- 
current episodes of diarrhea varying with obstipation. At times the diarrhea 

* Published with the permission of the Chief Medical Director, Department of Medidne and 
Surgery, Veterans Administration, who assumes no responsibility for the opinions expressed or the 
conclusions drawn by the authors. , . 

tPresent address: Kanawha Valley Hospital, Charlestown, West Virginia. 
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was severe causing marked anorexia. At other times he would be constipated 
for days during which he would notice swelling of his abdomen and crampy 
pain. His illness was characterized by increasing anorexia and loss of weight. 
His weight dropped from 185 pounds to 90 pounds in two years. One month 
before admission he was operated on at another hospital presumably with a 
preoperative diagnosis of intestinal obstruction. He was told that he had 
“many small tumor glands” in his abdomen. The pathologist reported Boeck’s 
sarcoid, atypical. He recovered uneventfully, but symptoms continued. 

At the time of admission his temperature was normal. He had the appear- 
ance of being a well developed, but extremely emaciated, chronically ill man. 
The skin was dry and scaly. The eyes were normal except for increased 
vascularity of the conjunctivae and the patient complained often of burning 
of the eyes. The heart and lungs revealed no abnormalities on clinical exami- 
nation. ' The blood pressure was 90/60. The abdomen was always slightly 
distended, peristaltic waves could be seen through the thin abdominal wall. 
There was a well healed right rectus scar. On palpation the abdomen felt thick 
and doughy. No masses were felt. 

The red blood count varied between 3 and 3.5 million cells with 8.0 to 9.0 
grams of hemoglobin; white blood counts about 7,500. The differential count 
was; neutrophils 57 per cent; lymphocytes 40 per cent; and 3 monocytes. 
Stained smears were consistent with a diagnosis of a hypochromic microcytic 
anemia. Prothrombin time was 87 per cent of normal. Bleeding and co- 
agulation times were normal. The non-protein nitrogen was 39 mg. per 100 
cc. On admission the total serum proteins was 5.7 Gm. per 100 cc. with 3.2 
Gm, of albumin and 2.5 Gm. of globulin; serum calcium and phosphorus levels 
were normal. 

X-ray examination of the chest, esophagus and colon was considered normal. 
A small bowel series revealed areas of puddling of the barium and loss of the 
normal pattern. 

The patient was placed on a high caloric diet with parenteral vitamins and 
protein hydrolysates, but this therapy was defeated by the marked anorexia 
of the patient. In spite of parenteral and tube feedings the symptoms con- 
tinued unabated. Diarrhea was present as 5-10 semi-solid movements a day. 
Studies of stool revealed no ova, parasites or pathogenic bacteria. Stools were 
not voluminous and did not have the characteristics of those seen in sprue; fat 
content was normal. Two months after admission the patient developed 
rather marked pitting edema of the legs and sacrum and at the same time his 
total serum proteins fell to 4.6 Gm. per 100 cc. with 2.5 Gm, of albumin and 
2.1 Gm. of globulin. He was treated with human albumin with rather rapid 
disappearance of edema, but symptoms progressed. In spite of parenteral and 
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oral calcium the serum level fell to 9.0 mg. per 100 cc. and at times the patient 
exhibited the muscular hyper-irritability of calcium deficiency. 

The patient was treated symptomatically and given folic acid as certain 
t3^es of diarrhea and nutritional diseases have been greatly aided by this drug. 
After nearly seven months of unsuccessful treatment the patient died suddenly. 

AUTOPSY FINDINGS 

The body was that of a poorly developed, markedly emaciated white man 
appearing to be about 55 years of age. The skin was sallow and no icterus 
was seen. Both pleural cavities were obliterated by dense, gray white fibrous 
adhesions. The peritoneal cavity and pericardial sac were not remarkable. 
The heart showed serous atrophy of the subepicardial fat and brown atrophy 
of the myocardium. The lungs were negative. The liver weighed 800 grams. 
The gall bladder and extra hepatic bile ducts revealed no gross abnormalities. 
The spleen weighed 40 grams and was atrophic. The pancreas weighed 60 
grams. The pancreatic ducts appeared normal. The esophagus was negative. 
The stomach was dilated and contained four liters of a mucoid fluid. The 
duodenum was dilated and the mucosa was negative. The small and large 
intestines were slightly dilated and contained a moderate amount of liquid and 
fecal material which was yellow white in color and putty like in consistency. 
The wall of the small intestine was of normal thickness. The mucosa of the 
jejunum and ileum was normal in appearance except for flecks of minute yellow 
white material. The Peyers patches were not discernible. 

The mesentery was thickened, gray white and had the consistency of rubber. 
The mesenteric l)miph nodes were enlarged up to 2 cm. in diameter, firm, dis- 
crete and gray white. The cut surfaces of the lymph nodes were pale yellow 
gray and presented a spongy appearance. 

Examination of the remainder of the organs including the brain and pituitary 
gland showed no gross lesions. The thoracic duct was not dissected out. 

MICROSCOPIC EXAMINATION 

The important lesions were found in the intestinal tract and mesenteric 
lymph nodes. The lesions in the jejunum and ileum were similar (fig. 1). 

The villi were decreased in size and were atrophied. Throughout the mucosa 
were dense accumulations of large mononuclear cells having an abundant cy- 
toplasm with vacuolated or foamy cytoplasm (fig. 2) . There were large dilated 
endothelial lined spaces throughout the mucosa. Similar changes were seen 
in the submucosa but to a lesser degree. The muscularis was normal. The 
serosa showed a nonspecific inflammatory reaction consisting of a few lym- 
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pliocytes, plasma cells and fibroblasts. The large intestine was negative. 
Viewed under low power magnification, the mesenteric lymph nodes presented 
a “swiss cheese” appearance. This was seen to be due to numerous dilated 
endothelial lined spaces (fig. 3). 

jStaining with Sudan III showed that these lymphatic sinuses contained large 
amounts of red staining material. Surrounding these spaces were large multi- 
nucleated foreign body giant cells. F ocal areas of accumulations of vacuolated 



Fig. 1. Hf.matoxvi.in and Eosin Stain or Jejunal Mucosa Showing DaATEo Lymthatic Spaces 
AND Accumulations or Foamy Mononuclear Cells. X 200 

macrophages were seen. In addition there was a varying admixture of small 
lymphocytes, plasma cells, polymorphonuclear leucocytes and fibroblasts. In 
one section pseudotubercles were found composed of fat-laden histiocytes sur- 
rounded by collagenous connective tissue and infiltrated with plasma cells, 
lymphocytes and rare polymorphonuclear leucocytes. The mesentery showed 
mostly fibrosis with collections of the mononuclear cells most of which were 
filled with a foamj' or vacuolated cj'toplasm. 

Pathological diagnosis: Intestinal lipodystrophy (Whipple’s disease) ; brown 
atrophy of the mycocardium and liver; acute dilatation of the stomach; serous 
atrophy of the subepicardial fat; bilateral chronic fibrous pleuritis. 
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Fig. 2. High Power View of Fig. 1. X 450 
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Fig. 3. Hematoxylin and Eosin Stain of Mesenteric Lymph Node Showing Dilated 
Endothelial Lined Spaces, Foreign Body Giant Cells and Inflammatory Cells. 
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COMMENT 

The genesis of this condition is unknown at the present time, but the fol- 
lowing theories have been advanced; 

1. Local necrosis of the fat tissue with liberation of lipolytic ferments from 
the damaged cells which act as foreign bodies producing a lipogranuloraa,'® 

2. Dilatation of the lymphatics either obstructive or congenital. 

3 . Experimentally Hass'" produced lesions in animal tissues containingmulti- 



Fig. 4. Hematoxylin and Eosin Stain of Biopsied jMesektemc Lymph Node Simulating 

Boeck’s Sarcoid. X 400 

nucleated giant cells and macrophages with foamy cytoplasm by injecting 
saturated fatty acids having a melting point above the body temperature. 

4. Increased excretion of fat into intestines followed by increased re- 
absorption.'" 

This case does not enable one to subscribe to any one of the above theories, 
but the lesions of the lymph nodes and mesentery showed chronic inflammation, 
fibrosis and lymphatic dilatation which seemed further advanced and older than 
the process in the mucosa of the jejunum. This would suggest that the earliest 
changes occur in the lymph nodes of the mesentery rather than in the mucosa 
of the small intestine. Although the thoracic duct was not e.xplored in the 
present case, there are cases" in which anatomic obstruction of the duct have 
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been demonslralcd and these cases have presented the clinical manifestations 
of steatorrhea without evidence of deposition of fat in the lymph nodes. 

Review of the sections obtained at operation in another hospital which were 
diagnosed as Boeck’s sarcoid, showed the presence of miliary granulomas con- 
sisting of histiocytes laden with fat and infiltrations of plasma cells, lympho- 
c^des, and polymorphonuclear leucocytes (fig. 4). Comparison of this slide 
with those of the autopsy material led us to believe that the biopsy material 
represented an earlier stage of intestinal lipodystrophy. It is of interest that 
Boeck‘ states that in one of his cases biopsy of an inguinal gland revealed a 
picture somewhat resembling tuberculosis, but there was no definite agree- 
ment. In his case, biopsy examination of one of the mesenteric lymph glands 
showed the picture of Whipple’s disease. 

Many cases of intestinal lipodystrophj’’ have terminated with “sudden death” 
without any anatomic findings other than the described disease. The present 
case also terminated suddenl}’’ and death may be ascribed to acute dilatation 
of the stomach. 


. SUMMARY 

A case is presented of moderatel}'’ advanced intestinal lipodystrophy 
(Whipple’s disease) which was mistaken for Boeck’s sarcoid as a result of biopsy 
early in the disease. A brief summary of the theories in the literature are 
presented. 
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GASTROSCOPY FOLLOWED BY PNEUMOPERITONEUM WITH NO 
DISCERNIBLE LESION AT LAPAROTOMY THREE 
HOURS LATER 

Jacob Lichstein, M.D., and Geokoe K. Wharton, M.D. 

From the Gastrointestinal Clinic of the Los Angdcs County Hospital and the Graduate Division of the 
University of Southern California Medical School, Los Angeles, California 

INTRODtJCTION 

Apparent rupture of the stomach during gastroscopy, followed by pneumo- 
peritoneum, but without demonstrable lesion at laparotomy, has been reported 
in two instances. Schindler^ described a case in 1945 in which air pissed 
through the gastric wall in the course of a gastroscopy. During the exami- 
nation dark red folds were seen for a few seconds. The stomach then collapsed, 
suggesting the entrance of air into the peritoneal cavity. Three hours later 
laparotomy was performed and escaping air produced a whistling sound when 
the peritoneum was opened. The stomach, inflated with oxygen and metn- 
ylene blue under pressure, disclosed no lesion. 

The second case reported by Berk in 1946^ was one in which no rupture was 
reported to have been seen'prior to the withdrawal of the gastroscope. Here 
again there was failure to inflate the stomach. Roentgenograms revealed air 
in the peritoneal cavity. The patient was in no distress until twelve hours 
later, when pain prompted operation. Escape of whistling gas and again an 
intact stomach were encountered. Each of these patients convalesced un- 
eventfully. 

To our knowledge the following is the third report of this condition in the 
literature and suggests a number of possibilities for discussion in the consider- 
ation of this peculiar phenomenon. 

CASE REPORT 

The patient, F. A., No. 526,960, was a 65-year old white male who complained of 
pain in the epigastrium of many years’ duration, recurrent hematemesis and tarry 
stoob. In 1944 a tentative diagnosis of bleeding peptic ulcer was made during 
hospital study. At that time roentgen studies revealed no upper gastrointestinal 
lesion. Re-admission in April 1947 disclosed no suggestive organic pathologic 
changes in the stomach or duodenum. 

Gastroscopy was performed July 1, 1947, after emptying the stomach with the 
Ewald tube. Minimal resistance was encountered at a point just beyond the cardia 
and, following a pause, the instrument was passed farther under direct vision. Nor- 
mal orange-red mucosa was seen and, upon inflation, a dark slit-like opening, resem- 
bling a stoma, became clearly visible. Beyond this opening nothing was seen. With 
each unsuccessful attempt at inflation the two lips of the opening widened, exposing a 
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dark void beyond, following which the opening became slit-like again. The edges, 
resembling in a striking manner the lips of the mouth, were smooth and non-indur- 
ated. We were unable to visualize any other portion of the stomach. The aperture 
seemed to be in Depth III of the body on the lesser curvature. 

A perforation was suspected at this juncture. The instrument was removed. 
The patient was pale but complained of little distress. Percussion note over the 
liver area was tjunpanitic. Immediate fluoroscopy revealed air under the right 
diaphragm. 

Operaiion. Suction was instituted preoperatively and laparotomy was performed 
by Dr. M. R. Caspar. IWien the peritoneum w'as entered several hundred cc. of air 
escapea. The gastro-intestinal tract was tlioroughly searched from the abdominal 
portioa of the esophagus to tlie third portion of the duodenum, and no perforation 
could'oe found. The gastrocolic omentum w’as opened to facilitate the e.'ramination, 
and the stomach was greatly distended with air through an indwelling Levin tube 
andyno air was found to escape. Tlie abdomen was then closed. The patient had 
— Uneventful postoperative course and progressed to complete recovery. 

DISCUSSION 

I joeon Schiff is quoted by Schindler' as having encountered a case of pneumo- 
leritoneum following the use of the flexible gastroscope without the occurrence 
i sudden deflation of the stomach. This apparently excludes his case from 
his group. It is interesting to note that, in the two cases quoted, the actual 
stomach rupture was not visualized. In the present case we were able to see 
the rent in the stomach very clearly and adequately, a fact which tends to 
establish the sequence of events more conclusively. 

The explanation for the mechanism is obviously open to conjecture. The 
egress of air through a stomach wall which appears grossly intact at operation 
may be ascribed to a minute perforation in the serosa sufiicient to allow air- 
passage followed by automatic self-sealing as the pressure drops. The fact 
that in our case we were unable to observe small bowel or peritoneal cavity 
lends weight to this conception. A large mucosal tear, with progressively 
lesser involvement of the other coats, has been suggested to explain our findings 
and may well be the explanation for the other cases. 

In all three cases the patient recovered without need for surgical therapy. 
In the light of this fact, conservative expectant treatment, as opposed to surgi- 
cal intervention, has been proposed. The fact that the examination is carried 
out on an empty stomach, which has usually been previously aspirated, reduces 
the danger of peritoneal soiling to a minimum. This is perhaps the most im- 
portant factor in influencing the type of treatment carried out. Schindler feels 
that, under these circumstances, perforation is not an exceedingly dangerous 
event and that the danger of conservative treatment, if feeding is avoided for 
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a few days, is not greater than with surgery. Further clinical experience is 
needed to crystallize our views on this aspect of the problem. 

It is noteworthy that in recent years a place is being accorded to the con- 
servative management of perforated peptic ulcer. Wangensteen® deals with 
tile fames frustes as a definite entity and mentions as factors in the conservative 
management, delay in operation, size of the perforation, status of the digestion 
at the time of operation and general physical condition. Great emphasis is 
placed upon immediate suction. 


STJMMARY 

A case of apparent rupture of the stomach and pneumoperitoneum is re- 
ported. Laparotomy three hours later revealed an intact stomach. 
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PRESENTATION OF FRIEDENWALD MEDAL TO 
FRANKLIN W. WHITE 

April 30, 1948 

It is aiinique pleasure and privilege to pay tribute this evening to one of our 
most distinguished and admired members. 

Before commenting upon Franklin White’s interesting biography and his 80 
published contributions to internal medicine and gastroenterology, I should 
like, irst, to refer to him as the friend and colleague whom we have known in 
this Association. In retrospect, we all have a most pleasant memory of the 
roleme has played in our deliberations. His keen intellect and fine critical 
senie, his progressive spirit and numerous, stimulating contributions to our 
matings and to the literature, his consideration for the feelings of others, the 
tVinkle in his eye and his keen sense of humor have made him not only one 
o/ our most eminent members but also an outstanding personal favorite among 
j/s For him we have the greatest respect, admiration and affection. 

/ During the 40 years he has been a member of this Association, Dr. White 
Ws been a stimulating leader and a leavening influence. On certain occasions 
in meetings he has called attention to the occasional questionable statements 
of fellow members, but he has such a delightfully subtle manner of partially 
concealing his constructive criticism in the form of a searching question, that 
he never hurts the man he is trying to help. That is the reason he has helped 
so many of us. 

Franklin White’s biography is of interest. He was born in Boston on 
October 23, 1869. I shall not attempt to trace his boyhood, although there 
must have been few duUmoments in it. He obtained his B.S. degree in Biology 
from the Massachusetts Institute of Technology and his M.D. degree from the 
Harvard Medical School. He was a house officer and held the Dalton Fellow- 
ship at the Massachusetts General Hospital. In his early years he taught bac- 
teriology and conducted research in this field. For the last 40 years he has 
been teaching clinical medicine as a member of the faculty of the Harvard 
Medical School, and for 33 years has been a valued member of the staff of the 
Boston City Hospital. 

Dr. White has been honored by being elected Secretary and, later, in 1927, 
President of this Association. He also has been Secretary and subsequently 
Chairman of the Section of Gastroenterology of the American Medical Asso- 
ciation. He has been a former Regent of the American College of Physicians 
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and a member of the American Roentgen-Ray Society. He is one of the small 
group of members of this Association to be specially honored by election to 
membership many years ago in the Association of American Physicians. 

The medical publications of Dr. White first appear in the literature in 1908. 
During the subsequent 40 3 ^ears he has published a total of 80 medical articles 
dealing with a wide range of subjects. Plis first eleven publications relate to 
various phases of bacteriolog}'’ and internal medicine. The subsequent 69 
publications all deal with various phases of gastroenterology. 

It is not possible on this occasion to attempt any detailed discussion of the 
individual contributions Dr. White has made to our knowledge of gastro- 
enterology. His jjublications cover the entire field. All of his writings por- 
tra}'’ painstaking observations and keen interpretation, a progressive spirit in 
evaluating new methods but marked conservatism in his deductions. His early 
writings include classical studies of ach 3 ''lia gastrica and acute 3 ’-ellow atroph 3 q 
an earty evaluation of the significance of occult blood in the stools, studies 
upon p 3 doric obstruction and the clinical results of gastroenterostom 3 '', an 
appraisal of the value of Roentgen Ray studies in the diagnosis of gastric and 
duodenal ulcer and of ear^' gastric carcinoma, with a notation of the limi- 
tations, an evaluation of the advantages and difficulties of non-surgical biliary 
drainage and many other subjects. 

Dr. White’s later contributions have included improvements in the treat- 
ment of peptic ulcer, observations upon the healing of gastric ulcer, studies of 
tumors of the small intestine, an appraisal of gallbladder disease, and more 
recently his e.xhaustive studies of jaundice and his evaluation of liver function 
tests. He has contributed chapters to both Tice’s and Nelson’s Systems of 
Medicine. We shall not soon forget his latest contribution of one year ago, 
when he outlined in a fascinating manner the histor 3 >- of this Association from 
its inception in 1897 up to the time of our fiftieth anniversary last year. 

It affords us all profound satisfaction to present the Friedenwald Medal, 
the highest honor this Association can confer upon any member, to a distin- 
guished clinician, an effective teacher and a notable contributor to our knowl- 
edge of gastroenterology, an invaluable colleague in this Association, and a 
rare type of friend, Franklin Warren Wliite. 


John G. Mateer 



WILLIAM PROUT, THE DISCOVERER OF HYDROCHLORIC ACID 
IN THE GASTRIC JUICE 


Lastj^ear Dr. Anthony M. Kasich, in the July, 1946, number of the Bulletin 
of the History of Medicine, presented an interesting article on William Prout, 
the discoverer of hydrochloric acid in the gastric juice. A number of previous 
workers had noticed that the gastric juice was acid, but in the then state of 
chemical knowledge it is not surprising that no one learned what the acid was. 

William Prout was born in England in 1785. He was a precocious child who 
read everything he could lay his hands on, and was particularly fond of natural 
history. At the University of Edinburgh he fortunately fell under the in- 
fluence of one of the most distinguished chemists of that day, and for the rest 
of his life he was more interested in chemistry than in medicine. After gradu- 
ation he settled in London and continued to study and practice medicine, but 
before long he was lecturing to select audiences on chemistry. Eventually he 
became the leading chemist of his country. 

In 1815 he published anonymously a paper, “On the relation between the 
Specific Gravities of bodies in the gaseous state and their Atoms.” It was a 
remarkable work for a young man of twenty-eight, or for anyone, since it stated 
that there are good grounds for believing that the atomic weights of all elements 
are exact multiples of the atomic weight of hydrogen. 

On December 11th, 1823, before the Royal Society of London, Prout read a 
paper “On the Nature of the saline Matters usually existing in the stomachs of 
Animals.” In that paper he stated that the acid was muriatic. He proved 
this for the stomach of the hare, the horse, the calf and the dog. He also found 
free muriatic acid in great abundance in the acid fluid from the human stomach 
in cases of severe dyspepsia. It is possible that at times he removed this fluid 
with a stomach tube, because such tubes were available in that day. 

Remarkable was Prout’s statement that the source of the muriatic acid must 
be the common salt existing in the blood. As he said, this must dissociate, 
the chlorine going into the gastric juice and the sodium remaining behind in 
the blood, there to add to the slight alkalinity of this fluid. Part of it, he saw, 
would be excreted into the bowel, there to neutralize the acid coming down into 
the duodenum. And even more remarkable was his ability to see that electrical 
forces had to do with this dissociation. 

Although some subsequent workers confirmed Prout’s findings, Lauret and 
Lassaigne, in 1825, maintained that Prout was wrong and that gastric juice 
contained lactic acid. Unfortunately, for jmars this false view ivas accepted 
by writers of textbooks, and even as late as 1894, one can find in Bury’s Clinical 
Medicine the statement that in health the gastric juice contains lactic acid. 
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Eventually, however, as usually happens, the truth won out, and Prout was 
given the honors due him, such as the Copley Medal, election to Fellowship in 
the Royal College of Physicians, and appointment as Gulstonian Lecturer. 
But he was too far out ahead of his time, and as always happens to men in this 
position, he ran into a lot of criticism and persecution. He saw clearly that 
most of physiology and much of medicine could best be e.vplained on a chemical 
basis, but in this view he ran afoul of the so-called vitalists, who maintained 
that chemistry had nothing to do with it and it was all due to “vital functions,” 
whatever those were. Prout was willing to use this term and to ascribe to the 
idea some value, but he saw its limitations. It was not until some seventy-five 
years later that Jacques Loeb was able to convince all open-minded scientists 
that much of what in insects and animals passes for intelligent behavior is really 
only a blind and reflex reaction to chemical substances or to light or gravity 
or touch. A butterfl)'’ soars when certain bodily secretions make it heliotropic 
and goes back to earth when its secretions make it geotropic. 

Eventually Prout died and, as Reiter said in 1850, were it the custom of 
nations to bestow honors on those who bring great gifts of healing to their 
fellowmen, Prout’s name would have been one of the greatest in the roll of 
Great Britain’s gifted sons. But seeing that a nation’s greatest honors are 
reserved for those who are most skilled in the destruction of human life or in 
the devious ways of the politician, the man who did so much to lay the foun- 
dations of modern physiology died almost unnoticed. 


W. C.A. 



COMMENT 

THE CAUSES OF SUDDEN DEATH IN YOUNG MEN 

In these days of ever-widening interest in diseases of the blood vessels, par- 
ticularly in younger men and women, the paper of Moritz and Zamcheck^ on 
sudden and unexpected deaths of young soldiers is well worth reading. They 
reviewed the results of necropsies made in the cases of 1 ,000 apparently healthy 
soldiers who had died suddenly. Their ages ranged from eighteen to forty 
years. The most common diseases encountered were cardiac troubles, intra- 
cranial hemorrhages and meningitis. There were 350 sudden deaths from 
previously unrecognized disease of the heart, and approximately 300 of these 
deaths were due to sclerosis of a coronary artery. Eight per cent of 
the patients with this disease were under twenty-five years of age, and twenty- 
two per cent were younger than thirty years of age Many of these soldiers 
died during strenuous physical exercise. Fewer than one in four had any 
history suggesting cardiac embarrassment before death. The necropsies in 
these cases showed in every case severe atherosclerosis of one or both coronary 
arteries. In most of the cases the fatal thrombus had apparently been forming 
for hours or days before it produced death. 

In sixty-nine of ninety-one cases reviewed, the sudden death was due to 
intracranial hemorrhage, and the point of rupture was probably in one of those 
tiny aneurysms which are often found in the circle of Willis. Some 20 per cent 
of the soldiers with this trouble had had some headache. 

In 110, or about a third of all reported cases of death due to infection with 
meningococci, the exitus occurred within twenty-four hours after the onset of 
incapacitating symptoms. More than half of the patients were dead within 
SIX hours after they reported ill ! In perhaps 70 per cent of the cases the soldier 
had been feeling below par or had thought he had a mild cold shortly before he 
became severely ill and died. In 71 per cent of these cases there was focal or 
massive hemorrhage into the adrenal glands. The impression gained was that 
before this hemorrhage took place there were degenerative changes in the cells 
of the cortex. 

Curious is the fact that in at least 140 of the cases in which a careful necropsy 
was made, the pathologist couldn’t find any anatomic abnormality to e.xplain 
the death. Perhaps as Dr. H. E. Robertson often used to say, the patient died 
a physiologic death; in other words, something went so severely wrong with 
the chemical processes in some organ that life ceased. 

W. C.A. 
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THE DANGER OF GIVING LARGE AMOUNTS OF VITAMIN D 

For years, now, on questionable evidence, many physicians have been pre- 
scribing huge doses of vitamin D with the idea of curing arthritis. Experts 
in this field of medicine doubt if it does any good but they are sure that oc- 
casionally it does great harm. 

There are cases in which the patient slips into a condition which resembles 
diabetes insipidus with polydipsia, polyuria, and a high blood calcium. One 
distressing feature of these cases is that stoppage of the medication does not, 
for months, make much change in the situation. In other cases the kidneys 
will suddenly fill up with stones. 

In the December 1947 number of the American Journal of the Medical 
Sciences there is a paper by Frost, Sunderman and Leopold who show that 
prolonged hypercalcemia can give rise to a serious calcareous infitltration of the 
sclera, the conjunctiva and the cornea of the eye. These authors reviewed 
some of the literature, which shows that vitamin D can seriously injure renal 
function, producing albuminuria, hematuria and the retention of nonprotein 
nitrogen. Certainly the kidneys and their function should be watched care- 
fully whenever huge doses of vitamin D are given. 

Interesting, also, is the fact that calcification can take place in the soft tissues 
round the groins. There can also be marked calcification in the arterial system 
and the kidneys. It should never be forgotten, also, that animals can be killed 
by the giving of large doses of irradiated steroids. 

One difficulty with the use of vitamin D is that there is a marked difference 
in the amount of the drug that will produce disease and injury in different in- 
dividuals. It appears to be particularly dangerous to give large amounts of 
calcium together with the vitamin D, as is done sometimes when an orthopedist 
wants to help the healing of a fracture. 

In the case reported by Frost, Sunderman and Leopold there came a marked 
hypercalcemia which was still present eight months after the patient had 
stopped taking vitamin D. This persistence of the harm that is done adds 
greatly to the danger of using the drug. There is one report of a case in which 
the hypercalcemia was still present a year and a half after discontinuance of 
the treatment. 

Certainly a patient should never be turned loose to treat himself as long as 
he wants with huge doses of vitamin D. His condition should be watched. 

It is unfortunate that some vendors of vitamin D have gone out of their way 
trying to convince physicians that the use of the drug in huge doses is perfectly 
safe. Certainly any physician who has ever seen a few cases of serious injury 
due to the use of vitamin D will not subscribe to that statement. 

It is unfortunate, but throughout the long history of medicine, one finds that 
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physicians have always had so much pressure put upon them to do something 
for the person who is desperate because of the persistence of some disabling 
disease that always they have used in large quantities drugs the usefulness of 
which has never been demonstrated. Today any physician past sixty years 
of age can remember the time when everyone with a cough or with tuberculosis 
had his or her digestion ruined with large doses of creosote which was supposed 
to kill the offending bacteria, but didn’t. 

Doubtless, physicians will always be high-pressured into giving drugs whose 
usefulness has never been demonstrated scientifically, but in that case the wise 
man who does not want to do harm will prescribe small doses. 


W.C.A. 



BOOK REVIEWS 

The Engrammes of Psychiatry. J. M. Nielson and George N. Thompson. C. C. 

Thomas. Springfield, Illinois, 1947, p. 509, price $6,75. 

The autliors believe that impulses traveling over neuronal engrammes are the 
basis of each and every cerebral function and that the anatomy and physiology 
of the mind are simply the anatomy and physiology of the cerebral engrammes. By 
engrammes the authors apparently mean pathways worn through the brain by 
repeated use. They believe that a knowledge of the anatomy and physiologyof the 
brain would be the only true basis for an understanding of mental disturbances. 
This may well be true but it’s questionable if our knowledge of the braiu is ready yet 
to carry this big burden. It is rather typical of the psychology of many psychiatrists 
today that Nielsen and Thompson used for their title a word which practically no one 
has ever heard of before. On turning to the medical dictionary one finds a definition 
which is not the one that these authors apparently use, but actually they do not 
define the word carefully as they should have done in the preface. 

Nielsen and Thompson have had a wide experience with psychopathic personalities, 
especially in the department of correction of the state of California, and probably the 
best chapter in the book is on the psychopathic personality. Every physician would 
do well to read it. One finds there described the type of odd person who can be very 
ingratiating and who easily makes devoted friends who are willing even to take him 
into the home in an eflfort to rehabilitate him. Unfortunately, within a few weeks 
or months he turns savagely on the benefactor for some slight supposed affront and 
curses him roundly. As a result the psychopath is out on the street and broke again. 
Such persons take everything as if it were their due and never show any sign of 
appreciation. They are intensely selfish. There is no gratitude in them and they 
never change or reform. They cannot be rehabilitated. 

Incidentally, it’s comforting to find in this book repeated statements to the effect 
that certain types of psychopath are incurable. Some constant lawbreakers seem 
unable to look ahead to see that what they do impulsively is bound soon to bring 
punishment and great trouble. If asked why they did some foolish thing they say, 
“Because I wanted to,” and that is suflBcient explanation for them just as it is for a 
naughty child. 

Interesting is the statement of Nielsen and Thompson that in their opinion the 
psychoneurotic very rarely loses his mind or gets a psychosis. Interesting also is the 
fact that many a psychotic is an excellent workman and is prized by his employers 
until someday he blows up about some little thing and shows that he is not sane. 
For instance, one of the best research chemists in a big plant went to the president 
of the company and said, “See here, you have been annoying me by changing labels 
on my bottles; I’ve had enough, and the next time you do it I’ll put a bullet between 
your eyes!” 

There is much in this book that will not be of great interest to the non-psychiatric 
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physician but there is a great deal that he should read and can he read with pleasure 
and profit. 

Patologia Digestiva, Actualidades, Clinico-Radiologicas yTerapeoticas, Vol. 
n. B. Varela Puentes and A. Munilla and twenty-eight contrihitors. Espasa- 
Calpe. Argentina, S. A., Buenos Aires, pp. 782, 1947. 

This is an ambitious work, well-written, printed and illustrated and documented. 
Every Spanish speaking gastroenterologist will want to have a copy on his desk. 
There are chapters on constipation, the radiologic study of the terminal ileum and 
the ileocecal sphincter, amebiasis, chronic ulcerative colitis, cholecystography, 
congenital malformations of the biliary tract and hydatid disease of the liver, 
cirrhosis of the liver in the child, obstruction of the cystic duct, a study of the meta- 
bolism of the biliary pigments, anemia with falciform red blood cells, experimental 
pancreatitis, alcaptonuria, and two chapters on certain phases of diabetes. 

The treatment of chronic ulcerative colitis is that used in the United States today. 
In this disease penicillin appears to be of value mainly for the clearing up of complicat- 
ing inflanunations. A curious chapter is one on the treatment of gastroduodenal 
ulcer with female sex hormones. There is a good chapter based on research as to the 
innervation of the digestive tract. Another unusual chapter is on intraabdominal 
pressure, and another is on the innervation of the liver and the biliary tract. There 
is an unusual chapter on xanthomatosis with cirrhosis of the liver. This appears to 
be a common condition in the Argentine. 

Kompendium Dee Paeasitischen Wurmer Im Menschen. Hans A. Kreis. 
Benno Schwabe & Co. Basel, Switzerland, 136 pages, 1947, price Fr. 10.- 
This is an attractive little book on the parasitic worms of man. In the introduc- 
tion it is stated that the writer had a large experience in this field. In the case of 
each worm the several treatments with different drugs are described. One cannot 
help wishing that the author had given more details from his own experience. For 
instance, after a physician has failed a few times in attempts to rid a child or an 
adult of round worms or thread worms what is he to do next. Also, is there any real 
danger to the liver in giving children large doses of anthelmintics? 

Radioji Dosage, The Manchester System. Edited by W. J. Meredith. The 
Williams & Wilkins Company. Baltimore. 

The pioneers in therapeutic radiology were forced to treat rather empirically, 
accordmg to results achieved, and depending on clinical experience. The formula- 
tion of the roentgen as a unit of dosage, and late correlation of the x-ray roentgen with 
the gamma roentgen, has placed x-ray and radium therapy on a scientific foundation. 
While clmical experience still is a very important factor in dosage determination, the 
radiologist begirming practice must depend on collaboration with the physicist, and in 
fact, must absorb some physics himself, however painful the process. The Paterson 
and Parker tables, published in the 1930’s, have become indispensable for beginners in 
radium therapy. The essential tables and several by other English authorities have 
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been brought together in the excellent book “Radium Dosage, The Manchester 
System”, edited by W, J. Meredith of the Christie Hospital and Holt Radium 
Institute, and published in this country by the Williams and Wilkins Company of 
Baltimore, 

The text is divided into two parts; the first entitled Clinical Aspects, and the second 
part Physical Aspects. The appendix contains tables to figure radium dosage for 
every conceivable type of applicator, whether the radium is mounted on or in molds or 
cylinders or implanted in tissues, and correction is given for variation in the filter 
used. One thousand roentgens have been chosen as the clinical working unit, and the 
tables enable one to calculate the milligram hours required to produce one thousand 
roentgens in any given situation. 

An .interesting chapter discussed a system of dosage for a lesion offering complex 
problems to the physicist, that of cancer of the cervix. Figuring the dosage in 
roentgen is extremely difficult here because of the variation in the size and shape of 
these cancers, and of the different applicators employed in treatment. 

While there is no discussion of biologic effects of irradiation in this book, the more 
neglected field of radiation ph)^ics is splendidly handled. In short, this book 
supplies a real need, especially for the radiologist commencing the practice of radium 
therapy. 

Methods op Diagnosis. Logan Clendenning and E, E. Easlinger. C. V. Mosby 
Company. St. Louis. 1947, 868 pp. $12,50. 

In reviewing a book like this one wonders immediately if it is enough different 
from others and is it enough more interestingly written or filled with information so 
that there should be a place for it. One would expect anything that Clendenning had 
to do with to be more than usually interesting. With his vivid personality he could 
hardly write dully. He also had many many years back of him of teaching. 

Right at the beginning one discovers something which obviously should be in every 
textbook of diagnosis and which probably never has been included in one, and that is 
a chapter on logic. If ever there was a man who needed a good knowledge of logic in 
his daily work it is the diagnostician, and yet, in medical schools, no course is given 
on the subject 

On page 59 is an interesting stoiy told Clendenning by the late Le Roy Crammer. 
Crammer related how for years his blood chemistry work was done by a young 
woman. One day Mrs. Crammer gave her a sample of silk to match at a downtown 
store. She thought tliat a girl who spent most of her day matching colors in a color- 
imeter should be ideal for matching the piece of sUk. Actually the girl returned with 
a piece of goods that was away off in color; the girl was partially color-blind. Cram- 
mer then wondered how far off must have been many of the reports she had been 
turning in to him through the years. 

Clendenning remarked on how important to the physician is knowledge of physical 
diagnosis, and hence he went into that phase of the subject with more than usual 
thoroughness. 

As he said, a patient doesn’t come in saying that I have amyotrophic lateral 
sclerosis or typhus fever. He says, “I’m diz 2 y,” or, “I’ve lost weight,” or “I have a 
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pain.” Many textbooks of medicine take up the description of one disease after the 
other but Clendenning thought it best to start with symptoms and signs and then go 
on with laboratory tests, roentgenologic and electrocardiographic studies, etc. 

Helpful are the many references to the literature. 

This is a good book and a good addition to any physician’s library. 

Sextjai. Behavior in the Human Maee. A. C. Kinsey, W. B. Pomeroy, and C. E. 

Marlin. W. B. Saunders and Co. Philadelphia, 1948, pp. 804. 

This is an epoch making book and one that should interest all scientists, physicians, 
sociologists, legislators and jurists. 

It is a curious fact that even physicians as a class are prudish, with many strongly 
averse to permitting anyone to make a scientific study of sex in man. It’s all right to 
study sex in animals, but not in man. As a result of this prejudice and refusal to face 
facts that might be unpleasant, no one has ever yet been able to make an ade- 
quate study of sex, and in this country there has been no center where such studies 
could be carried out. In the last few years several helpful studies have been made of 
the sex lives of men and women, but they were far from adequate. 

Some years ago, Doctor Kinsey, professor of Zoology at the University of Indiana, 
got to wondering why he couldn’t find answers to some of the questions his students 
asked him about sex in man. He went to several universities trying in vain to find 
someone who had studied the subject. Finally he went to Doctor Gregg of the 
Rockefeller Foundation to ask him if he knew of any studies being made anywhere. 
Gregg wisely said, “Why don’t you make the study yourself” and offered to supply 
the necessary funds for a research center. 

Smce then Kinsey has been gathering information with the same scientific detach- 
ment which he used for years in studying the sexual life of the insects which were his 
> main interest. He realized immediately that in order to get material of value the 
questionnaire could not be used. He would have to interview a fairly large sample of 
the populace. Like the expert takers of polls, he’d have to be careful to sample all 
t)q)es of men and women in all levels of society. He would have to question the 
educated and the uneducated and negroes as well as whites; he would have to question 
the lady in the drawing room, her maid in the kitchen, and the prostitute in the 
roadhouse. 

Before he could get truthful answers he would have to convince people that in no 
• way could the information given over get into the hands of others, and its source be 
identified. In order to insure such secrecy the notes Kinsey and his associates make 
are only checks in little compartments on an unidentifiable piece of paper that has no 
writing on it. Next the people interviewed had to be convinced that Kinsey’s 
curiosity was purely scientific and that no matter what was told him he wouldn’t 
blame or be shocked or raise his eyebrows. He would not care one whit whether m 
certain circles a certain behavior was looked on as right or wrong; all he would want 
to know was what the man or woman had done. Kansey had to be the sort of man 
whom people could trust, and be willing to talk to, and actually he is the type of man 
whom one immediately trusts and likes. 

He Soon trained two associates, Pomeroy and Martin, who are helping him with 
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the interviewing of subjects. This book is the first of several volumes that are 
planned. This one deals with the sex life of 5,300 white males. 

It is first a report of what boys and men do in a sexmal way: it raises no questions 
as to what they should do or as to whetlier what they do is right or wrong or good or 
bad for them or for society. Kinsey and his co-workers have already shown that 
mudi of what has been accepted as being normal sexual behavior is not that at all. 
As they say, in no other field of knowledge have scientists been satisfied to accept the 
standards of normal as set up without any research by sex-hating monks, theologians, 
mystics and jurists who lived two or three thousands years ago. 

In a brief review like this, one cannot go into details about the results obtained so 
far. All that can be said is that this study has revealed many remarkable facts 
which will bring surprise to many. Particularly surprising to the reviewer was the 
discovery of how common homosexnialism is among males, also the richness of the 
sexual life of unmarried youths, high school students and even grammar school 
students. Astounding is the amount of intercourse with animals on the farm, and 
astounding is the difference between the sexual habits and ideas of the man who does 
not go beyond grammar school and the man who goes on through college. 

It is to be hoped that some day these remarkable discoveries will have some 
influence on our laws and the way they are administered. Some day those who 
make our laws will have to face the facts of life as Kinsey reveals them. If everyone 
who today commits adultery or sodomy were put in jail as the laws direct, civilization 
would come to a sudden stop with most of the populace in states’ prison and the rest 
guarding them and feeding them! 

An Introduction to Gastroenterology, a Clinical Study of the Structure 

AND Functions of the Human Alimentary Tube. James D. Lickley. Williams 

& Wilkins. Baltimore, 1947, pp. 143. 

It is practically impossible to write an Introduction to Gastroenterology in 143 
pages; one might perhaps do an adequate job with 1,400. About the only way in 
which to make a little book like this of value is to cram it with thoroughly boiled- 
down information, and information which is most carefully chosen and as accurate as 
modem research can make it. 

By these standards this little book fails; the material was not chosen well enough 
and it is not concentrated enough. Probably because the writer was once a demon- 
strator of anatomy, the first thirty-four pages on the structure of the digestive tube 
are the best. 
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primary anastomosis of the esophagus, are 
reported together with the operative 
technique. 

C. WiLMER WiRTS, Jr. 

STOMACH 

Crandell, W. B., Boehm, W. E.,- and 
Muliioli..\nd, J. H. Effects of supra- 
diaphragmatic section of the vagus nerves 
in man. Arch. Surg., 55: 343 (Sept.) 
1947. 

The secretion of gastric acid in response to 
alcohol administered intravenously and 
intragastrically appears to be diminished 
after section of the vagus nerve. This 
operation does not appear to cliange the 
electroencephalographic pattern of patients 
with peptic ulcer, nor impair their utilization 
and absorption of protein as indicated by 
nitrogen balance studies. The usual di- 
minished gastric motility has been found 
clinically and roentgenologically. 

C. WiLMER WiRTS, Jr. 

Guzzetta, P. C., Jr. and Southwick, 
H. W. Acute phlegmonous gastritis. 
Surgery, 22; 453 (Sept.) 1947. 

Acute phlegmonous gastritis has been de- 
scribed as a carbuncle or erysipelas of the 
stomach. It is a nonspecific infection of the 
stomach wall characterized by seropurulent 
or fibrinopurulent inflammation usually in- 
volving all the gastric layers to some extent 
but affecting chiefly the submucosa. The 
offending organism is over 70 per cent 
hemolytic streptococcus, but many other 
organisms have been encountered. It may 
arise as a local condition especially where 
there is hypoacidity but usually is believed 
to be metastatic. The signs and symptoms 
are those of an acute lesion of the upper 
abdomen, plus sepsis. The epigastric pain 
is sudden, severe, continuous, well localized, 
not referred to the back and may be relieved 
when the patient sits up. Vomiting is usual 
but pus in the vomitus is rare. Correct 
preoperative diagnosis is rarely made, the 
disease being confused with perforated peptic 
ulcer, acute pancreatitis, acute cliolecystitis, 
cholelithiasis, and basal pneumonia. The 
best treatment is probably gastrotomy, with 
incision and drainage of the stomach cavity 


and closure of the gastrotomy — combined 
with penicillin and sulfadiazine. One suc- 
cessfully treated case is reported. 

J, Duffy Hancock. 

BOWTEL 

Pulaski, E. J. and Amspaoier, W. H. 

Streptomycin therapy for certain infec- 
tions of intestinal origin. New Eng. J. 

Med., 237; 419 (Sept.) 1947. 
Streptomycin was used in the treatment of 
12 acute and 13 chronic cases of brucellosis. 
The overall results, whether the dosage was 
small or large, were poor. Bacteremia 
disappeared in some of the acute cases, but 
recurrences were frequent. Symptomatic 
relief may have been due to expected 
natural remissions and to psychologic fac- 
tors rather than to streptomycin. The fact 
that streptom 3 'cin is poorly absorbed from 
the gastrointestinal tract and is not in- 
acti%'ated by the bowel contents suggests 
that its oral use in certain susceptible in- 
fections is logical and useful. The ad- 
ministration of 4 g. daily by mouth causes 
0.01-0.02 g. per gram of feces to appear in 
the stools and rapidly eliminates gram 
negative bacteria from the bowel. 

Results in 6 cases of acute typhoid fever 
were disappointing. In only one case could 
streptomycin be credited with a cure. In 2 
typhoid carriers, streptomycin failed to 
eliminate typhoid bacilli from the stool. In 
one case of paratyphoid, streptomycin ad- 
ministration was followed by prompt re- 
covery. Ten cases of bacillary dysentery 
were treated, and in every case the results 
were good to excellent. The causative 
bacilli disappeared from the feces and 
symptomatic improvement was concomi- 
tant. In 10 cases of enteric infections with 
Salmonella organisms, combined oral and 
intramuscular therapy for 7 days eliminated 
the organisms from the blood stream and 
feces with relief of symptoms. There were 
no relapses. Sixteen cases of ulcerative 
colitis were treated with streptomycin. 
The majority derived some benefit during 
treatment but the overall findings were 
contradictory and no particular optimism 
seems warranted. Among 13 infants with 
epidemic diarrhea that were treated, there 
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suggestive sepsis. Operative data and re- 
sults are given. 

J. Duppy Hancock. 

PoRGES, 0. The jejunal syndrome. Am. 

J. Med., 3: 177 (Aug.) 1947. 

The so-called “dumping” syndrome ob- 
served in patients after gastric resection is 
better titled “jejunal syndrome". It is 
frequently due to severe enteritis or jejunitis 
and is observed in the absence of gas- 
trectomy. Clinically, the patients become 
tired and sleepy after meals, followed by 
nausea, epigastric pressure, heat sensations 
and sweating. Where tachycardia, hypo- 
tension and syncope occur, the nomen- 
clature suggested is “jejunal shock”. The 
physical findings in enteritis reveal tender- 
ness of the left abdomen at the level of the 
umbilicus, whereas in ileitis the tender 
pressure point is to the right of the umbilicus. 
The most important test for the diagnosis 
of enteritis is the microscopic e.xamination 
of the feces which will disclose numerous 
soaps as crystals in the form of blunt 
needles, sometimes along with slender nee- 
dles of fatty acids. Roentgen examination 
reveals accelerated motility of a barium 
meal. 

The “jejunal syndrome” is rare while 
enteritis is a rather common disease. In the 
majority of cases the distress is not severe, 
and there are many instances with no com- 
plaints. The disease is of greater impor- 
tance because of the complications and 
sequelae of diarrhea, flatulence and infec- 
tion. A case report illustrates an example 
of a “dumping” syndrome without dumping, 
in a male of forty-three with acute entero- 
colitis. 

Michael W. Shutkin. 

Metz, A. R. Duodenal regurgitation. 

Arch. Surg., 55: 239 (Sept.) 1947. 

Duodenal regurgitation should be suspected 
in recurring attacks of nausea and vomiting 
associated with weight loss. The positive 
diagnosis is made by the radiologist on the 
observation of a dilated duodenum to the 
right of the spine, with delay of the barium 
passing over the spine and with hyper- 
peristalsis and regurgitation of the barium 
back into the stomach. Medical manage- 


ment should be tried but if satisfactory 
results arc not obtained in 1-2 months, a 
duodenojejunostomy or gastroenterostomy 
with occlusion of the pylorus by ligation 
should be advised. 

C. WiLMER WiRTS, Jr. 

Ehrlich, R. Pathogenesis and treatment 
of ulcerative colitis with extract of hog 
stomach. Am. J. Dig. Dis., 14: 294 
(Sept.) 1947. 

While recognizing that ulcerative colitis is 
usually a non-specific disease, the author 
h 3 qjothesizes upon the possibility that dis- 
solution of the colonic mucosa, and sub- 
sequent invasion by various organisms, may 
be the result of the presence in the lower 
bowel of excessive quantities of proteolytic 
enzymes. He believes that this may result 
from marked gastrointestinal hypermotility 
which results in the delivery of active 
proteolytic enzymes from the upper gastro- 
intestinal tract and pancreas into the colon, 
thus leadmg to a disturbance of the usual 
proteolytic, anti-proteolytic enzymatic bal- 
ance. 

Because of the belief that dessicated 
extract of hog stomach contains a good bit 
of anti-proteolytic substance, this material 
was used in the therapy of ulcerative colitis. 
The author reports upon results of its 
administration by mouth in 15 cases of 
idiopathic ulcerative colitis, usually in 
doses of 30-60 grams daily. In 4 of the 
cases, it was believed advisable to give 
sulfonamide therapy for secondary infec- 
tions. The administration of the hog 
stomach seemed to be followed by rapid 
restoration of the mucosa to an intact state, 
and its use is recommended as being a more 
specific approach to the general therapy of 
ulcerative colitis. 

Henry Tomen. 

Shrapnel, B. C. Oral emetine in the 
treatment of intestinal amebiasis. Am. 

J. Trop. Med., 27: 527 (Sept.) 1947. 

Five children and 25 adults were treated with 
emetine hydrochloride administered in 
enteric-coated tablets. The cases included 
the acute, chronic, and carrier types. 
The children were given i grain three times 
a day for 12 days; the adults received double 
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this dose. No toxic manifestations as 
nausea or vomiting were encountered. One 
of the children also received blood trans- 
fusions and sulfaguanidine. All cases were 
clinically cured with a single course. In 
one case, however, trophozoites were found 
in the stool 7 months after treatment. The 
results show the efficacy of emetine admin- 
istered enterally. The drug may also be 
useful against Trichuris trichiura (whip- 
worm). 

Phuop Levitsky. 

Van Geederen, C. Uber die chirurgische 
Behandlung' des idiopathischen Mega- 
colons (der Hirschsprungchen Krankheit). 
[Surgical treatment of idiopathic mega- 
colon (Hirschprung’s disease).] Arch. 
Chir. Scand., 94: 81 (June) 1946. 

Idiopathic megacolon is considered from 
the clinical, pathological and etiological 
points of view. Extensive sympathectomy 
is the treatment of choice to-day. 

Phiijp Levitsky. 

Farris, J. M. and Romack, H. H. The 
effect of streptomycin in “closed-loop” 
appendicitis. An experimental study. 
Surgery, 22: 305 (Aug.) 1947. 

Appendiceal exudates in man contain B. 
coli in 85 per cent of cases, and in over 60 per 
cent the gram negative colon group is 
predominant. A drug acting primarily on 
gram-negative organisms (streptomycin) 
should offer advantages over drugs acting 
primarily on gram-positive organisms 
(sulfonamides and penicillin). Thirty 
young adult rabbits were used. In all, 
the appendix was crushed and ligated at 
ite base to accomplish an obstructive 
closed-loop” appendicitis. All appendices 
were distended with sterile lipiodol or 70 per 
cent diodrast. Ten animals were used for 
control; 9 were dead in less than 40 hours. 
In 10 other animals, a single local injection 
of streptomycin was placed in the lumen of 
the appendix after devascularization. The 
other 10 animals were given streptomycin 
parenteraily but not locally. Nineteen of 
these 20 streptomycin-treated animals sur- 
vived. The one fatality was apparently 
an operative death due to faulty tediruque. 
The rabbits receiving streptomycin locally 


seemed to improve more quickly and 
smoothly than those receiving the drug 
parenteraily. Apparently bacteriological 
aspects of closed-loop intestinal obstruction 
are more important than mechanical factors 
and other allied theories relative to the 
concomitant “toxemia”. 

J. Ddrey Hancock. 

Brdusgaard, C. Volvulus of the sigmoid 
colon and its treatment. Surgery, 22: 
466 (Sept.) 1947. 

Volvulus means tortion of the bowel on its 
mesentery, causing symptoms due to nar- 
rowing of the bowel, strangulation of its 
blood vessels or both. It may be acute, 
subacute, or chronic. A mechanical ileus 
results in most cases. In the history there 
are usually passing attacks of abdominal 
pain, increasing constipation, possibly 
bloody stools with a foul odor, and in- 
creasing gaseous distention. The upper 
abdomen shows balloon type distention. 
Gurgle sounds can be heard, and digital 
examination of the rectum shows a large 
empty ampulla. A number of X-ray 
findings may be present. Conservative 
treatments consist of detorsion by enemas 
or by passing a tube through a proctoscope 
beyond the obstruction carefully avoiding 
instrumental perforation. Surgical treat- 
ment consists of a laparotomy accompanied 
by insertion of tube into the rectum and 
detorsion. If gangrene is present bowel 
resection should be done, closing and in- 
verting the distal stump, using the proximal 
for a temporary colostomy and later anas- 
tamosing the two segments. Exterioriza- 
tion is not satisfactory. Sigmoidostomy 
and cecostomy are ineffectual. 

J. Dotty Hancock. 

Anderson, L. Acute diverticulitis of the 
cecum. Surgery, 22: 479 (Sept.) 1947. 
Nine cases of acute diverticulitis of the 
cecum are reported. These cases were 
reviewed with 91 previously reported cases. 
The average age was rather young, 39.1 
years. The cases were rather equally 
divided between males and females. The 
preoperative diagnosis in 84 per cent of 
the cases was some type of appendicitis. 
The commonest operative procedure was 
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simple excision or divcrticulcctomy. Right 
colectomy and cccectomy were done in a 
large number of eases because of inability 
to differentiate the inflammatory mass from 
malignancy which is more common in the 
cecum. X-ray is of little value in diagnosis 
since the use of barium enemas is contra- 
indicated when the most probable diagnosis 
is acute appendicitis. 

J. Durry Hancock. 

LIVER AND GALL BLADDER 

Davison, W. T. The post-cholecystectomy 
syndrome, incidence, etiology and treat- 
ment. Am. J. Dig. Dis., 14: 290 (Sept.) 
1947. 

The autlior presents a general discussion 
and review of the post-cholccystcctomy 
syndrome, defining it as “a recurrence of 
symptoms following removal of the gall 
bladder resembling or identical to those 
which persisted prior to operation”. He 
believes that the chief cause of the post- 
cholecystectomy syndrome is dyskinesia 
of the sphincter mechanism, and discusses 
various forms of therapy including diet, 
antispasmodic drugs, and the “biliary 
flush regimen” suggested by Best. 

The well substantiated comment is made 
that symptoms are particularly likely to 
occur when cholecystectomy is performed 
upon patients who do not have cholelithiasis 
or gross disease of the gall bladder wall. 
Figures are quoted to indicate that from 
30 to 40 per cent of cliolccystectomized 
patients, presumably those who did not 
have gall stones, complain of some or all 
of the symptoms they had prior to opera- 
tion. 

Henry Tumen. 

Martensson, K. Grave ascending chol- 
angitis following cholangiography car- 
ried out through the cystic duct infected 
with E. coli. Acta Chir. Scand., 94: 

1 (June) 1946. 

The author analyzed 491 cases of cliole- 
cystectomy, 303 of which had been sub- 
jected to cholangiography. Dogs and 
rabbits were subjected to intubation and 
injection of the hepatic ducts. He con- 


cludes that cholangiography in the presence 
of infection by E. coli produces an ascending 
cholangitis in 100 per cent of animals and 
in 50 per cent of human beings. Primary 
common bile duct drainage may reduce the 
severity of this complication. 

PmLip Levitsky. 

Kelsall, A. R., Stewart, A., and Witts, 

L. J. Subacute and chronic hepatitis. 

Lancet, 253: 195 (Aug.) 1947. 

Hepatitis is divided clinically into 2 main 
groups: (1) cases with rapid onset of acute 
hepatitis which may progress to cither 
rapid recovery, rapid death (acute yellow 
atrophy), a subacute stage with ultimate 
recovery, a subacute stage ending fatally, 
or clironic hepatitis; and (2) cases with 
insidious onset which may terminate fatally 
or progress to chronic hepatitis. The 
ctiologic agent may be infection; chemical 
toxins such as arsenic, carbontetrachloride, 
trichlorethylcne; or bromides. Some cases 
have been presumed to arise as a result of 
malnutrition, or an Rh incompatibility. 
Chronic alcoholism was not a significant 
factor in this series of cases. The diagnostic 
features arc gastrointestinal disturbances, 
jaundice, fever, and a palpable tender liver. 
There may also be hemorrhagic manifesta- 
tions, cutaneous spider naeri, ascites and 
even pleural effusion. Biochemical in- 
vestigations ma}’- reveal impaired liver 
function as abnormal plasma bilirubin 
concentration, alkaline phosphatase, al- 
bumin-globulin ratio, and disturbed liver 
function tests. Radiologic examination, if 
it reveals esophageal varices, is of diagnostic 
significance. 

Phiup Levitsky. 

Lindberg, H. a. and LeRoy, G. V. Ex- 
cretion of urobilinogen in the urine in 
infectious hepatitis. Arch. Int. Med., 
80: 175 (Aug.) 1947. 

The usefulness of serial determinations of 
the two-hour excretion of urobilinogen in 
the urine, in the management of patients 
with infectious hepatitis, was studied, and 
this test was compared with other standard 
tests of liver function in a group of 120 
patients in a hospital on Guadalcanal. 
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ing of the ulcer would be facilitated and 
future difficulty prevented. In 37 of the 
eases which were suitable for statistical 
analysis, satisfactory results were obtained 
in 33 and unsatisfactory results in 4. These 
4 unsatisfactory^ eases were all in the group 
in which vagotomy was performed without 
any other procedure. It must be noted that 
this is a high incidence of failure — 4 out of 
15 (27%) in the first year. Of these 4 pa- 
tients, 2 have been relieved by subsequent 
operations on the stomach, and additional 
operations are being considered for the other 
2. Three of these patients had marked 
gastroplegia. One patient who suffered 
recurrence of his ulcer had a complete 
vagotomy as determined by the insulin test. 

Comment is made upon the apparent 
disparities between gastric secretory and 
motor loss in patients following vagotomy'. 
Usually, these two gastric functions are 
diminished to comparable degrees after the 
operation but the relationship between them 
is by no means constant. Patients were 
observed who had complete loss of vagal 
secretory response with no abnormalities 
in the gastric motor function, as demon- 
strated by X-ray. Bizarre results may be 
the result of incomplete vagal section, in- 
consistencies of the insulin tests, and the 
possibility that it may not be necessary to 
cut all of the vagal fibers in order to effect 
apparent cure. One patient was observed 
in whom satisfactory results, at least for 12 
months, were obtained with no impairment 
of the secretion or disturbance in motility. 
The most satisfactory result of the operation 
was the disappearance of ulcer pain. How- 
ever, a postoperative motor paralysis of the 
stomach was frequently annoying and was 
observed in 67 per cent of the patients 
studied. 

Henry Tomen, 

Paulson, M. and Gladsden, E. S. Medi- 
cal aspects of vagotomy for peptic ulcer. 
Including observations on the clinical 
value of the insulin test and on post- 
operative criteria for the completeness of 
bilateral vagus section. BuU. Johns 
Hopkins Hosp., 81: 107 (Aug.) 1947. 

This is a further analysis of the same group 
of patients presented by Johns and Grose 


(sec previous abstract). Fourteen patients 
were studied in whom vagotomy was done 
cither along with or following suturing of a 
perforated ulcer. In 10 of these vagotomy 
was done in conjunction with creation of a 
new stoma, and in 15 vagotomy was com- 
bined with subtotal gastric resection. These 
39 cases were followed for periods up to 1 
year. Striking relief was obtained im- 
mediately after operation. In 3 individuals 
there was pain recurrence within a few 
months. In 1, subtotal resection was done 
because of previous gastric resection. In 
other patients, the recurrence of bleeding 
indicated the probable reactivation of the 
ulcer. In those individuals who had vagot- 
omy without any other operation on the 
stomach except suturing of the perforated 
ulcer, post-operative fullness was noted 
necessitating further surgical intervention 
in 2 cases. The appetite improved and 
there was gain in weight in most instances. 
Relief of preoperative constipation was 
noted in the majority of patients; diarrhea 
was observed occasionally. 

Gastroscopic examination of the stomach 
following vagotomy showed no change in the 
gastric mucosal pattern. The stomach was 
observed to be less active, with lessened 
peristaltic movement. The pyloric sphinc- 
ter remained open. In those patients in 
whom vagotomy was combined with sub- 
total gastrectomy, the edema, thickening 
and hypertrophy of the mucosa was similar 
to that observed in patients who had had 
resection without vagotomy. 

In 2 pateints, elevation of serum amylase 
occurred after vagotomy, but in 5 the amy- 
lase was normal both before and after opera- 
tion, and no conclusion of the effect of 
vagotomy on pancreatic function seems 
justified. The insulin test is discussed and 
difliculties in interpretation in patients who 
have subtotal gastrectomies or gastro- 
enterostomies were commented upon. The 
insulin test was found to be more satis- 
factory in patients with only vagotomy. 

A question is raised concerning the validity 
of the insulin test as a measure of the success 
of vagotomy, particularly since it is stated 
that there are no determinable subjective or 
objective differences within the first year 
after vagotomy in those patients with 
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gastrojcjunal ulceration, but there is no 
general agreement concerning the direct loss 
of sensation of visceral pain; those effects 
have been ascribed to reduced motility of 
the stomach and also to interruption of the 
sympathetic afferent nerves. Insufficient 
time has elapsed since the current intensive 
use of vagotomy was initiated, to indicate 
the permanency of the favorable and un- 
favorable results of tills operation, and its 
proper place in the therapy of peptic ulcer. 

C. WiLMER WiRTS, Jr. 

Oliver, J. Y. Effect of vagotomy on 
development of the Mann-Williamson 
ulcer in tlie dog. Arcli. Surg., 55: 180 
(Aug.) 1947. 

This investigation was conducted to deter- 
mine: (1) the effect of prcliminarj’’ vagotomj’’ 
on tlie development of jejunal ulcer in dogs 
on which tlie Mann-Williamson operation 
was done, and (2) the effect on the formation 
of ulcer when the vagotomy was performed 
after tlie Mann-Williamson operation. A 
third group in which the Islann-Williamson 
operation only was performed was used for 
control. Of 9 dogs in tlie control series, 6 
(67%) developed ulcer. The other 3 dogs 
in this group died so soon after operation 
that there may have been no opportunity 
for the formation of ulcer. Of the 5 dogs 
in which vagotomy followed the Mann- 
Williamson operation, all (100%) developed 
ulcer, and of the 7 in which tlie hlann- 
Williamson operation followed the vagotomj’’ 
5 (71%) developed ulcer. The author con- 
cludes that although vagotonw did not 
prevent ulcer in the above e.vperiments, no 
correlation can be drav’n witli clinical results 
because tlie pathogenesis of the e.vperi- 
mental and human peptic ulcer is different. 

C. WlLMER WiRTS, Jr. 

Crimson, K. S., Bayun, G. J., Taylor, 
H. I\I., Hesser, F. H., and Bundles, R. 
W. Qinical evaluation of complications 
observed after transthoracic vagotomy. 
Arch. Surg., 55: 175 (Aug.) 1947. 
Fiftj’-seven patients nith refractorj’’ or 
frequentlj’ recurring peptic ulcer were 
treated bj’ transtlioracic vagotomj’’ or 
transtlioracic vagotomj’ and gastroenteros- 
tomj'. Exact statistics of complications are 


presented. Vomiting, hematemesis, or mild 
pain like that of ulcer, occurred occasionally 
in the group with vagotomy alone and rarely, 
if at all, in the group with vagotomy and 
gastroenterostomy. In the former group, 
symptoms of fullness after eating, foul 
eructations, and swelling of the abdomen 
were frequent during the first 3 months but 
thereafter occurred about equally in the two 
groups. Mild colicky abdominal cramps 
occurred about equally in the two groups. 
There was a greater tendency toward 
looseness of the stools in the group with 
vagotomy alone, while in those with gastro- 
enterostomy there was a higher incidence of 
serious diarrhea. Secondary gastroenteros- 
tomj’ was necessarj’ in 5 of 41 patients 
originally treated by vagotomy alone, and 2 
patients with vagotomy alone are at present 
having serious difficulty with gastric reten- 
tion. The authors conclude that trans- 
thoracic vagotomy should not be used as a 
standard treatment of duodenal or gastric 
ulcer, but it maj’ be of value when combined 
with gastroenterostomy or when emploj’ed 
for stomal ulcer. 

C. WiLMER WiRTS, Jr. 

Saltzstein, H. C., Sandm’eiss, D. J., 
Hammer, J. M., Hill, E. J., and Vanden- 
BERG, H. J. Effect of vagotomy on 
hlann-Williamson ulcers in dogs. Arch. 
Surg., 55: 130 (Aug.) 1947. 

The postoperative survival time of dogs, on 
which the Mann-Williamson operation and 
also transthoracic vagotomj’ were performed, 
was much shorter than that of the control 
animals. In 6 or 8 dogs on which both 
operations were done and which lived one 
month, ulcer developed. Gastric dilatation 
was present in 75 per cent of the vagotomized 
dogs, most frequently in those of short 
survival. Jejunitis of varj’ing severity was 
present in 60 per cent of the vagotomized 
dogs. 

C. WiLMER WiRTS, Jr. 

Saltzstein, H. C., Sandweiss, D. J., 
Hammer, J. M., Hill, E. J.,and Vanden- 
BERG, H J. Effect of enterogastrone on 
IMann-Williamson ulcers in dogs. Arch. 
Surg., 55: 125 (Aug.) 1947. 

The effect of orally administered entero- 
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cause for such favorable results. Penicillin 
played no part since it was available for only 
a few patients in this scries. The favorably 
regarded McBurney incision was used in 
some of the cases. Some further reduction 
in the use of peritoneal drainage had been 
practiced but did not appear to be much 
of a factor. The increase in the use of blood 
and plasma was not significant. On the 
other hand the significant increase in the use 
of gastric suction seemed to play only a 
minor part since only 10 per cent of former 
deaths were due to obstruction. The 
principal factor was the systemic use of the 
sulfonamides (recently sulfadiazine ex- 
clusively) both preoperatively and post- 
operatively. This is easily understood when 
it is realized that formerly 70 per cent of the 
deaths were due to intra-abdominal sepsis. 

J. Duffy Hancock. 

Swenson, 0. End-to-end anastomosis of 
the esophagus for esophageal atresia. 
Surgery, 22; 324 (Aug.) 1947. 

In 14 out of 20 infants studied, a primary 
anastomosis of the esophagus was done 
with a mortality of 6.6 per cent. The pre- 
operative care was accomplished in less than 
48 hours. It consisted of gentle constant 
suction of the blind esophageal pouch, 
oxygen therapy, parental fluids, sulfadiazine 
and penicillin, and blood or plasma. The 
anesthetic of dioice was cyclopropane with 
preliminary atropine, but no morphine. 
Blood was given during operation. The 
retroperitoneal approach was used and the 
best exposure obtained by resecting 1.5 cm. 
of the third, fourth, fifth, and sixth ribs. 
The mediastinum is entered by freeing the 
pleura from the thoracic cage and ligating 
and dividing the az3fgos vein. Maximum 
length of the lower esophageal segment is 
obtained by dividing the fistula close to the 
trachea. Because of its tougher structure 
the upper pouch can be pulled down by 
traction and dissection. It should be 
anchored by traction sutures to the peri- 
vertebral fascia. The anastomosis is ac- 
complished by making a posterior muscular 
layer, a circular mucosal layer, and an 
anterior muscular layer using 5-0 silk on a 
half-circle atraumatic needle. A drain to 
the anastomosis site is brought out poster- 


iorly, Postopcratively no catheter is used, 
and nothing given by mouth until the 10th 
day when water is begun in one-half ounce 
measures every 2 hours. The formula is 
added as tolerated. In this interim, feeding 
is accomplished through a Stamm gas- 
trostomy performed under local anesthesia 
on the day following the primary anastamo- 
sis. Edema must be controlled to avoid 
tension on the suture line. While the 
anastamotic stoma was small, dilatation was 
required in only one case. 

J. Duffy Hancock. 

Bloom, J. Plasma clot graft of peritoneum 
for perforations of stomach. Surg. Gyn. 
Obs., 85: 155 (Aug.) 1947. 

A new experimental method of plasma dot 
graft of the peritoneum for perforations of 
the stomach is presented. The graft tides 
the patient over the acute period of perfora- 
tion and thus enables the peritoneum more 
easily to combat infection due to leakage. 
It also serves as a temporary seal for the 
leak. 

Nine dogs were used in this experiment. 
Perforations were produced with cautery 
through the stomadi wall in the prepyloric 
or in the duodenal area. Four dogs survived 
one month or longer after dosure of the per- 
foration by the use of an artificial plug and 
fascial peritoneal graft application by the 
plasma clot teqnique. Death of the other 
five dogs was attributed to some defect in 
the graft technique. 

FRANas D. Murphy. 

Brunschwig, a. One stage pancreato- 
duodenectomy. Surg. Gyn. Obs., 85: 
161 (Aug.) 1947. 

The purpose of this paper is to present the 
somewhat infrequent incidence of pan- 
creatoduodenectomy, the recognized pro- 
cedure of dealing with cancer requiring 
excision of the lower stomach, the entire 
duodenum, and the head of the pancreas en 
masse. Seven cases of pancreatoduodenec- 
tomy are presented with a report of no 
surgical mortality. Survival is dependent 
on earlier diagnosis of lesions necessitating 
the operation. 

pRANas D. Murphy. 
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Grbison, K. S., Hesser, F. H. and Kjt- 
anN, W. W. Early clinical results of 
transabdominal celiac and superior mes- 
entric ganglionectomy, vagotomy, or 
transthoracic splanchniccctomy in pa- 
tients with chronic abdominal visceral 
pain. Surgery, 22: 230 (Aug.) 1947. 

A preliminary study of the effects of inter- 
rupting visceral sensory pathways is re- 
ported. It was found that abdominal 
visceral pain is transmitted by sensory 
afferent nerves through the splanachnics 
and not through the vagi. Chordotomy 
seems preferable to splanchniccctomy for 
the relief of gastric crises of tabes dorsalis. 
Vagotomy appears to be contraindicated. 
Postoperative biliary dyskinesia shows relief 
of pain following right celiac and partial left 
celiac and superior mesenteric ganglionec- 
tomy. Ganglionectomy without vagotomy 
seems a better procedure than with vagot- 
omy for severe unexplained abdominal pain, 
sinceitavoids symptoms of gastric retention. 

J. Dotty Hancock. 

Culver, G.J. AND Clark, S.B. The radio- 
graphic diagnosis of perforations of the 
upper gastrointestinal tract into the 
mediastinum and pleural cavity. Sur- 
gery, 22: 458 (Sept.) 1947. 

A sudden increase in pressure, such as that 
resulting from a blow to the abdomen or from 
vomiting and retching, is a contributing 
factor in the etiology of spontaneous eso- 
phageal perforation. The symptoms are 
suggestive of coronary thrombosis, pul- 
monary embolism, dissecting aneurysm of 
aorta, spontaneous pneumothorax, acute 
pancreatitis, gastric perforation or mesen- 
teric thrombosis. X-ray findings include 
mediastinal widening and emphysema, and 
most significantly a hydropneumothorax. 
Aspiration of gastric contents from the 
pleural cavity is pathognomonic when it is 
taken in consideration with the history and 
the likelihood that the hydropneumothorax 
is recent. Four cases are reported. 

J. Dotty Hancock. 


Hunter, W, C. and Richardson, H. L. 
Cytologic recognition of cancer in exfoli- 
ated material from various sources. 
Surg. Gyn. Obs., 85: 275 (Sept.) 1947. 

A modified method of obtaining vaginal 
fluid to diagnose cancer is presented by the 
authors. This method has proved most 
gratifying, since by its use, cells of all kinds 
arc well preserved and are concentrated. 
This obviates the necessity of long search 
over wide areas. In the hands of an 
experienced cytologist, the groups of cells 
are not torn apart as is very likely to happen 
with smearing. The Papanicolaou stain 
can be employed easily in this procedure. 

This method has proved effective in 
diagnosing carcinoma of the bladder, rectum, 
stomach, and bronchus, as well as carcinoma 
of the uterus. 

Francis D. Murphy. 

Kaulbersz, j., Patterson, T. L., Sand- 
WEISS, D. J., AND Saltzstein, H. C. 
Alterations in urogastrone excretion pro- 
duced by extirpation of various endocrine 
glands. Am. J. PhjTiol., ISO: 373 (Sept.) 
1947. 

Extracts prepared from the urine of normal 
dogs (urogastrone) inhibit gastric secretion 
and decrease the acidity of gastric juice. 
Urogastrone made from thyroidectomized 
plus oophorectomized dogs exerts nearly 
the same inhibitory influence as urogastrone 
procured from normal animals. However, 
when the ovaries alone are removed, the 
depressing effect of the extract is less marked 
than that of normal urogastrone. Hypo- 
physectomized dogs do not produce uro- 
gastrone in adequate amounts to diminish 
gastric secretion. On the contrary, urine 
extracts of such animals increase the 
quantity and the acidity of the gastric juice 
secreted after histamine injection. The 
conclusion is drawn that the pituitary gland 
plays a role in the formation or excretion of 
urogastrone. 


Arthur E. Meyer 
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ANNOUNCEMENT 


Information Regarding Post-Graduate Instruction in Gastroenterology 
At the request of the Board of Governors of the American Gastroenterological Associ- 
ation, Dr. Julian M. Ruffin wrote the members of the Association to ascertain those mem- 
bers and institutions which were able to provide a short course or extended graduate study 
in Gastroenterology. The following have responded. 

Those who are interested in obtaining such instruction should write promptly to the 
person or school of their choice, because in most instances the number of students who 
can be accommodated is limited. 


Navxa 

Aaron, A. H. 
Atkiiaon, Arthur 
Balfour, Donald 
Benedict, Edward B, 
Bockus, Henry L. 
Carey, James B. 
Crohn, BurriU B. 
Garbat, A. L. 

Gray, Irving 
Gorham, L, W. 
Hardt, Leo L. 
Hollander, Franklin 
Ivy, A. C. 

Laing, Grant H, 
Layne, John A* 
Mateer, John G. 
McCann, Wm. S. 
Meakins, J. C. 


Place 

Buffalo, N.Y. . 

Passavant Hospital, Chicago 

Mayo Clinic 

Harvard Medical School 

Hniv. of Pennsylvania 

The Nicollet Clinic, Minneapolis 

New York 

Lenox Hill Hospital, N. Y. 
Brooklyn 

Union University, Albany, N. Y. 
Chicago 

Mount Sinai Hospital, New Y^ork 

University of Illinois 

Chicago 

Great F-”- 

Henry 

Univer 

Hoyal ■ . . " 


Natne 
Miller, T. Grier 
Moser, Rollin H. 
Nechelcs, H. 

PMrner, Walter L. 
Patterson, Cecil 0. 
Perrv, Tliomas M. 
Pollard, H. M. 
Rafsky, H. A. 
Rehfuss, Martin E, 
Renshaw, R. J. F. 
Ruffin, Jmian M. 
Silverman, Daniel N. 
Sydenstricker. V. P. 
Twiss, J. R. 

Watson, C. J. 
Wilkinson, S. Allen 
Willard. John H. 
Wood, W. Barry 


Place 

Univ. of Pennsylvania 
Indianapolis 

Michael Reese Hospital, Chicago 
University of Chicago 
Dallas, Texas 

Georgetown Univ., Wash., D. C. 
Ann Arbor, ilich, 

Lenox Hill Hospital, N. Y. 
Jefferson Med. College 
Cleveland Clinic 
Duke University 
New Orleans. La. 

University of Georgia 

Post Grad. Med. School, New York 

University of Minnesota 

Lahey Clinic, Boston 

Abingdon Memorial, Abingdon, Pa, 

Washington Univ., St Louis 
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To sustain the momentum of protein supplementation 


.® 


MeHtene 



Rich in biologically superior protein; supplies protective 
milk minerals plus essential vitamins and assimilable 
iron. 

Patients will gladly follow the dietary regimen prescribed 
because MERITENE is pleasing to the taste, and can be 
taken in a variety of attractive ways. AVAILABLE; Plain 
or chocolate flavored in 1-lb. cans at $1.55 each. 

Write for complimentary supply of authoritative sug- 
gested diets (bland, prenatal, ulcer, fiver dysfunction) 
for use in instructing your patients. They are prepared 
in simulated typewritten form and contain no promo- 
tional matter. Tested recipes will also be sent upon 
your request. 

THE DIETENE COMPANY 

Dept. DG<8 518 Fifth Avenue South 

MINNEAPOLIS IS. MINNESOTA 



Accepted by Cauned on 
- Foods and Nutrition of 

( the Arnericarr'MediCBl 

Association. 
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reactions . . . highly effective in allergic disorders . . . 

especially hay fever . . . 25-mg tablets . . . also a 
palatable syrup for children (10 mg per teaspoonful). 


T. M.— Thephorin— Brond of phenlndonine. Chemically, Thephorin 

Is 2-methyl-9-phenyI-2, 3, A, 9.|etrahydro.1- 
pyrldlndene hydrogen tartrate. 


HOFFMANN-IA ROCHE INC • ROCHE PARK • NUTLEY 10 « NEW JERSEY 
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IMPORTANT WYETH ADDITION TO 

New and Nonofficial Remedies 


Realizing that traditional manage- 
ment of severe liver disease has been 
on the whole disheartening, Wyeth 
has for years been conducting re- 
search on the essential amino acid 
most concerned with liver function 
. . . dl-methionine. 

Product of this research is Meonine. 

Meonine may be used to supple- 
ment the protein-rich diet usually 
prescribed whenever the liver has 
been damaged by malnutrition, alco- 
holism, pregnancy, allergy, or toxins. 
And it is clearly indieated if this diet 
cannot be taken. There is no evidence, 
however, that Meonine is more ef- 
fective than foodstuffs such as casein 
and egg white whieh contain pure 
methionine. 

In early stages of cirrhosis, clinical 
results wth Meonine have been most 
encouraging. Complete directions for 
use and bibliography supplied on 
request. 




■ Meonine supplied in 0.5 from tablets, bottles 
of JOO and WOO. Cry'^tallinc Afeoninc — for 
preparing injection solutions- — supplied in 
SO pram bottles. 


WYETH INCORPORATED • PHILADELPHIA 3, PA. 


Kntered m .ccond class matter February 3, 1943, at the post-office at BaUimore. Maryland, under the act of March 3. IStO. 
Subscription price $3.00 a volume. Single numbers, 50 cents. 
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1 lb. <ans ol drug (lores 


Amigen Solution 
jor parenteral 
administration 


Protolysate 
for oral 
administration 


In the dietetic management of GASTRIC and 
DUODENAL ULCER there is increasing clin- 
ical evidence that 


PROTOLYSATE 


used orally or by tube, as the sole nitrogenous 
nutrient or in connection with a bland diet of the 


Sippy type, BUFFERS GASTRIC ACIDITY, 
SUPPLIES NITROGEN IN READILY! 
UTILIZABLE FORM with no digestive bur-| 
den, and aids in rapid healing of the ulcer. I 

Samples and literature an request. I 


MEAD JOHNSON & COMPANY, Evansville 21, Indiana, U. S-, A. 


P. S. While Protolysate is a hydrolyzed protein, PROTENUM is an intact (high) protein fooa 
of low fat content, unusually palatable. Useful in formulating high protein diets and in cor- 
recting protein-deficient diets. Suitable for persons of all ages. (One ounce supplies 12 Gm, 
protein with only 105 calories.) Made by M. J. & Co. For sale in I pound tins at drug stores. 
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OBJECT: • DRAINAGE 


^nehoMn 

BRAND • REG. U. S. PAT. OFF. 


In discussing the management of chronic 
cholecystitis without stones, Albrecht states : 
“The object of the medical procedure is 
to assist in draining an infected organ.”* 
The specific hydrocholeretic action of 
Decholin (chemically pure dehydrocholic 
acid) accomplishes this purpose. 

Bile secretion induced by Decholin is 
thin and copious, flushing the passages 
from the liver to the sphincter of Oddi, 
and carrying a^vay infectious and other 
accumulated material. 

HOW SUPPLIED: 

Decholin in 3 ^ gr. tablets. Boxes of 25, 
100, 500 and 1000. 

*Albrecht, F. K.; Modern Management in Clinical 
Medicine. Baltimore, The Williams and 
Wilkins Co., 1946, p. 170. 


AMES COMPANY, Inc. 

ELKHART, INDIANA 
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# STOP is often easier said than done 


# STOP is now almost as easily done as said, when bleeding must be 
halted. Gelfoam*, an absorbable hemostatic gelatin sponge, 
quickly arrests the flow of blood in a large variety of surgical 
Abounds. Oozing surfaces, capillarj^ bleeding, trickling from 
small veins, hemorrhage folloA\ing resection yield readily to 
its hemostatic poAvers. Cut or molded to the desired shape 
and applied Avith or Avutbout thrombin, Gelfoaai may be left 
in situ to be absorbed Avitbout harmful tissue reaction. 

Trademark, Reg. U. S. Pat, O^. 

Gelfoam 


Upjohn 

KAiAMAZOO MICHIGAN 


fine pharmaceuticals since 1886 
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A-COMBEX' 

KAPSEALS' 


*r!! .; • tAKA-COMBEX Kapseals assist in correct- 
ing faulty starch digestion and in restoring 
- • favorable balance of the water-soluble vita- 
mins. The recommended dosage supplies B 
vitamins and vitamin C in amounts which may prevent 
deficiencies arising from states of medical and surgical 
stress. TAKA-DIASTASE® — potent starch-converting fer- 
ment — compensates for amylolytic enzyme deficiency 
and relieves distension, eructation, and other discomforts 
of impaired starch digestion. 

TAKA-COMBEX Kapseals provide a valuable prophy- 
lactic and therapeutic measure for those on restricted or 
inadequate diets, for convalescents, for elderly patients, 
for those with increased metabolic requirements — as in 
hyperthyroidism, in febrile illness, and in pregnancy or 
during lactation. 

DOSAGE: Initially, 2 Kapseals three times dally before meals; after ten to 
fourteen days, 1 Kapseal three times daily. 



Each TAKA-COMBEX Kapseal Contains: 

TaKa-Dlastase 2% cr. 

Vitamin Bi (Thiamine llydroehlorlde) 3 mB. 

Vitamin R" (Itlboflavlnl 3 mS. 

Vitamin Bo (Pyrldoilne Hydrochloride) 0 ."i mB. 

Pantothenic Acid (Sodium salt) . 3 ms. 

Xleotinamide (Niacinamide) .... .... 10 mB. 

Vitamin C (Ascorbic Acid) 30 mB. 

With other components of the Vitamin R Complex dcrired from 
lirer. 


FACK.AGE INFORMATION: Available In bottles of 100 
and 1000. 


, C A 


PARKE, DAVIS & COMPANY • DETROIT 32, MICHIGAN 



£ n 



T oday’s newly diagnosed diabetic can live a 
near-normal life. Most mild or moderately 
severe cases can be controlled with one daily 
jn/ect/on of ‘Wellcome’ Globin Insulin with Zinc, 
which also allows a higher carbohydrate intake 
more nearly normal. The intermediate action 
of Globin Insulin closely parallels physiologic 
needs; maximum activity occurs when the 
patient is awake and eating, but wanes to mini- 
mize nocturnal hypoglycemia. 


INITIAL DOSAGE AND DIET: One-lialf hour before 
breakfast administer 2/3 units of Globin Insulin 
for every gram of sugar spilled in a 24-hour 
urine specimen. Or start with 15 units of Globin 
Insulin and increase dosage every few days. 

Divide the total carbohydrate allowance (140 
to 240 gms.) as 1/5 breakfast, 2/5 lunch and 
2/5 supper. (The total 4/5 lunch-supper allow- 
ance may be apportioned to fit tlie patient’s re- 
quirements.) Midafternoon hypoglycemia may 
usually be oflFset by 10 to 20 gms. of carbo- 
hydrate between 3 and 4 p.m. 



BURROUGHS WELLCOME & CO. (U.S.A.) 


FINAL ADJUSTMENT: Both diet and dosage must 
be adjusted subsequently to meet the indhndual 
needs. Final carbohydrate distribution may be 
based on fractional urinalyses. Globin Insulin 
dosage is adjusted to provide 24-hour control as 
evidenced by a fasting blood sugar level of less 
than 150 mgm., or sugar-free urine in fasting 
sample. 

‘Wellcome’ Globin Insulin with Zinc is a clear solu- 
tion, comparable to regular insulin in its freedom 
from allergenic properties. Available in 40 and SO 
units per cc., \'ials of 10 cc. Accepted by the Council 
on Pharmacy and Chemistry, American Medical 
Association. Developed in The Wellcome Research 
Laboratories, Tuckahoe, New York. U.S. Patent No 
2,161,198. LITERATURE ON REQUEST. 

'Welizome' Trademark Registered 
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completely non -toxic anion exchange resin 




An insoluble anion exchanger, RESINAT is unique in that it is in itself 
chemicaity inert, yet il noimatiies gastric acidity and inactivates pepsin 
without disturbing the acid-base balance of the patient. 

RESINAT is completely non-toxic. It does not cause constipation or 
diarrhea, cannot produce alkalosis; does not rob the system of chloride or 
phosphate ions. 

Although 2 or more 0.25 Gm. RESINAT capsules every 2 hours usually 
provide satisfactory relief in acute or chronic peptic ulcer, larger doses may 
be necessary in some cases. In such instances, RESINAT Powder, available 
in individual 1 Gm. glassine packets, is the preferred dosage form— one 
packet (I Gra.) stirred quickly in water, milk or other liquid, administered 
every 2 hours or as required. 

Since RESINAT is rron-toxic even in massive doses, the physician may feel 
free to increase the dosage until the patient reports satisfactory relief. 
Thereafter, dosage may be gradually reduced to a maintenance level. 




HOW SUPPLItO; 

Resinat Capsules (0.25 Gm.) in bottles of 50, 100, 500 and lOOO 
Resinat Powder (1 Gm. packets) in boxes ol 50 and 100 

(on prescription only) 


THE NATIONE DRUG COMPAMY, PHILADELPHIA 44, PA. 


MANUFACTURERS OF PHARWACEUllCAl, BIOIOGJCAI AND BIOCHEMICAI PRODUCTS FOR THE MEDlCAl PROFESSION, 
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Nutritional adequacy is a fundamental requi- 
site for normal convalescence. LIVER AND 
YEAST EXTRACT ARMOUR is an excellent 
nutritional adjuvant, not only because of the 
nutritional factors it contains, but also be- 
cause of its tonic effect and stimulating action 
on the appetite. It hastens convalescence and 
helps overcome lassitude, fatigue and mal- 
aise. Furunculosis and inflammatory or ulcer- 
ative lesions of the mucous membrane may 
yield also to Liver and Yeast therapy. 

LIVER AND YEAST EXTRACT ARMOUR 
is absorbed rapidly and its physiologic stimu- 
lating effect is noted promptly. In this prepara- 
tion, the yeast has been washed free from gas- 


trointestinal irritating properties.The hydro- 
lyzing and stabilizing processes are so con- 
ducted that the often objectionable liver 
odor and taste are eliminated while the pri- 
mary and secondary anti-anemic factors as 
well as the vitamin B complex of both liver 
and yeast are preserved. It is quite palatable. 

LIVER AND YEAST EXTRACT ARMOUR 
is supplied in 8 ounce bottles. The adult 
dose is two leaspoonfuls twice daily. Larger 
doses, if indicated, may be given safely. It 
is best administered in a little milk, water, 
or fruit juice. When there is a decided ten- 
dency toward secondary anemia it may be 
given in conjunction with some form of iron. 


5 ^ J^crtuul^mst 

A 


\rmmr 


Have confidence in the preparation 
you prescribe — specify ARMOUR. 

A ARMOUR 

CHICAGO 9, ILLINOIS 


HEADQUARTERS FOR MEDICINALS OF ANIMAL ORIGIN 
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"EFFICIENCY (IN MEDICINE); 
The capacity lo produce desired 
results with minimum local 
or systemic disturbance" 


//For patients who hove gone several days with 


inadequate evacuation and a sense of 
discomfort, a saline cathartic fit is rather 


Phospho-Soda (Fleet)* is a $o« 
lution containing in each 100 
cc. sodium biphosphate 48 Gm. 
and sodium phosphate 18 Gm. 


ifor cartt'ioCCcci 
cat/iaruCi, 
fticicriCc 


general ciiscomfort, a saline cathartic (it is rather 
stronglyjfelt) will be found "especially useful".* 
And for effective (yet gentle) catharsis in these and 
jt other cases where indicated, few laxatives can 
equal'the'impressive record of present-day clinical 
occeptance’-*-'*'^.* of Phospho-Soda (Fleet)* 
—the modern physician's laxative. 
Phospho-Soda (Fleet)* is a unique scientific combination 
of two recognized phosphates of soda. 
Its palatability, ease of administration, and innocuous, 
efficient action (remarkably free from griping and 
anal discomfort) are exceptional among eliminants today. 
Phospho-Soda (Fleet)* is promoted to the medical 
and dental pj-ofessions exclusively. Available 
in bottles of 2!^, 6 and 16 fluidounces. 


•'PHOSPHO-SODA' ond 'FLEET' 
ore registered Irade-marks of C. B. Fleet Co., Ine. 


TRADE REG. UeS. PAT. 

PHOSPHO 


SODA 

(FLEET)* 


I 


fr(c ttlodcTfC 
c^^icictiC 
(dxaiwc C- B. 


references i. Croig, c. f. ond foou, e. c.. ciinicoi 

ParoiitoIog/« Leo & Febiger, Philodelphio, 4th cd., 1945. 
2. Gold, Horry: In Conference* on Therapy, N. Y. Stole J. of Med., 
Mar. 1, 1947. 3. Judd, E. S.: Am. J. Surg,, 74:444, 1947. 
4. Moyo, C. W.: Proceeding* Interstate Post-Groduote Med. 

A»*emWy of North Americo, 1942, 5. Newelrod, J. P. et at.: 
Illinoii Med. J., 81:4, 1942. 6. Christopher, F.: Minor Surgery, 
W, B. Saunders Co., PhilodelpMo, 5lh ed., 1944. 


flEET CO, INC.. . LYNCHBURG, VJL 
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. V A new light \ on vitamin A absorption 



X. 


^tnin A K 

; ®®^sorfaed 

^to a noticeably higher degree than vitamin A from 
fish liver oil. Superior assimilation has been 
shown in normal children and in patients 
with impaired vitamin A absorption. 

■ ' , 'Vifort also offers convenience and econonfy since it 

_ combines, in a single palatable product, generous 

-—-quantities of both oil-soluble and water-soluble vitamins required for 
. nutritional supplementation. Each 0.6 cc. (as marked 
on dropper) contains the following vitamins: 

A, 5000 units; D, 1200 units; C, 60 mg.; B„ 1.8 mg.; 

B,, .0.4 mg.; niacinamide, 3 mg.; B^, 0.3 mg.; 

.. calcium pantothenate, 1.2 mg. 

Supplied in 15 and 30 cc. dropper bottles. 
Samples sent on request. 


Vifort" 


water-dispersible polyvitamin drops 


Endo Products Inc., Richmond Hill 18, N. Y, 
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'SuLFASm-iDiNE' succinylsulfathiazole. Sharp &Dohme’s 
poorly absorbed enteric bacteriostat, maintains high 
antibacterial concentrations in the gastrointestinal 
tract and markedly alters the enteric flora. Blood 
concentrations are extremely low. Toxic reactions 
are negligible. • One eminent clinician* reports "Suc- 
cinylsulfathiazole is of considerable value in safe- 
guarding the patient during the preoperative and 
postoperative periods from the hazards of infections 
which are the accompaniment of radical intestinal 
surgery . . 








‘Sulfasuxidine’ succinylsulfathiazole is effective also 
in treatment of acute or chronic bacillary dysentery, 
as well as the carrier state of the disease, and is 
worthy of therapeutic trial in the treatment of non- 
specific diarrheas. • 'Sulfasuxidine’ succinylsulfathia- 
zolc is supplied in 0.5-Gm. tablets in bottles of 100, 
500 and 1,000; also in powder form in kf- and 
1-pound bottles. Sharp & Dohme, Philadelphia 1, Pa. 



(In writing to advertisers, please mention the journal — it helps.) 





12 


GASTROENTEROLOGY 


i 

I ' ' 



1 n 

i 

1 Hi -!> i-r" 



1 t... f L M 

1 

1 

1 

1 

This unique antacid 

! 

i 

j relief from distress 

j v/ithout untoward 

provides prorfipt 

1 due to 

effects, even in 

and prolonged 

j gastric hyperacidity 

i 

: excessive doses. 

1 


O 


CsD 

One pleasant-tasting 


equivalent in 



acid-neutralizing 

tablet is 


power to 


an eight ounce 
glass of 
fresh milk. 







- 






□ij: 


i 

i 


cfl: 


rp 

-T 1 

i — ^ 

• 


Each tablet contains 
0.15 gm. glycine plus 
0.35 gm. calcium carbonate 
to provide . . . 


a titration curve 
comparable to that 
of fresh milk. 


© Schenley LaboratorlBS, Inc. 



Supplied in 
bottles of 100 tablets. 
Schenley Laboratories, inc. 
350 fifth avenue, new york 1 ( 
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most economical male hormone therapy 



The Linguet, containing methyltestosterone, dissolves slowly in the 
space between the gum and cheek. Direct absorption into the systemic 
circulation reduces hepatic inactivation so that dosage is appro-ximately 
one-half that required when tablets are ingested . . the most eco- 
nomical and also efficient way of administering testosterone . . 

z. Lisser, H.: Calif. & West. Med., 64: 177, 1946. 
• Metandrcn Lingucts, s mg. and lo mg., in bottles of 30, 100, and 500. 

CIBIl PHARHACEVTICXl PRODUCTS. INC., SUMMIT, NEW lERSEY 


METANDREN. LINGUETS— Trade Marks RcE.U.S.Pat.Off. 
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Cliai’lcs Edouard ItroM'ii-Scqiiai’d 

(11117-11191) 

proved it in neurology 

Dr. Brown-Srciiianrs sltuliis i stalilivhiMl him iw a fotindiT of 
inodfrii nnn (iloj'v. Ilis rNpiTuncnts inrliidi'd Itansrrlioti of ihe 
spinal 0)1(1, a scries on the knee jeik, epilepsy, and llie vasoinoior 
function of the sympatlietic nerve. 





Experience is the best teacher in cigarettes, too 

Y ES! Millions of smokers who have tried 
many different brands of cigarettes found 
from experience that Camels suit them best. 

As a result, more people are smoking Camels 
than ever before. Try Camels! See how your 
taste appreciates the ricli flavor of Camel's 
choice tobaccos. Sec if your throat doesn’t 
welcome Camel’s cool mildness. Find out for 
yourself why, with millions of smokers. 

Camels are the “choice of experience.” 



R. J. Reynolds Tobacco Co. 
Winston-Snlera, N. C, 


Accorefin^ to a JVafiomvicfe sure^i 

More Doctors smoke Camels 


t/tan a/iy otker cigarette 

Three indepcndenl resc.arch orj:nnizaljons in u nationwide survey asked 113,597 doctors 
to name the cigarette they smoked. More doctors named Cnmcl than any other brand. 
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20 Years Clinical Experience 
behind TRI-CALSATE 


For twenty years, careful clinicians have prescribed 
TRI-CALSATE in the treatment of peptic ulcer, hyper- 
chlorhydria, etc. They have found it effective and safe. 
TRI-CALSATE is a scientific formula based on the molec- 
ular weights of the salts as showm in the following equa- 
tions: 

REACTION WITH HCl OF GASTRIC CONTENT 
Ca3(P04)2 + 4HCI = CaH4(P04)2 + 2CaCl2 

Tri-calcium phosphate — Calcium acid phosphate — Calcium chloride 

3CaH4(P04)2 + 2Na3P04 = 

Calcium acid phosphate — Tri-sodium phosphate — * 

6NaH2p04 “h Ca3(P04)2 

Sodium acid phosphate — Tri-calcium phosphate 

2Na3C6H607 + 4HC1 = 3NaCl + NajCeHsOT + HjCJIsO; -f- 

Sodium citrate — Sodium chloride— Sodium citrate — Acid citric 

HCl 

BUFFER EFFECT 





If you are not using 
this “years tested” scien- 
tific formula, try it 
on your most persistent 
cases. Find out for your- 
self how remarkably effi- 
cient TRI-CALSATE is. 
Exceedingly effective in 
neutralizing gastric HCl, 
non-constipating, (tri- 
sodium phosphate coun- 
teracts any constipating 
effects of prolonged use 
of tri-calcium phosphate) 
non-irritating and free 
from all substances alien 
to the body composition. 


Acid Salts 

CaCh (calcium chloride) 
NaH2P04 (sodium acid 
phosphate) 


Alkaline Salt 
NasCeHsO?’ (sodium cit- 
rate) 

Possibility of alkalosis 
minimized. No local 
alkalinity. 


When in aqueous suspension the approximate percentage 
composition is as follows: 

Tri-calcium phosphate 35.5 

Tri-sodium phosphate crystals (arsenic free). . 12.5 

Sodium citrate crystals 52.0 


100.0 


Available on Rx in 41 oz. ifc 18. oz. bottles. 
irnfe on your letterhead for samples and literature. 


F.H. PAXTON & SONS, INC. 


469 E.OHro ST. 


Manufacturing Pharmaceutical Chemists ^ , 

CHICAGO 11 


ILL. 
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TO RESTORE THE RALANCE 

Few therapeutic procedures can be used with such 
precision and with such assurance of benefit as the 
modern treatment of diabetes mellitus. Not only can the 
degree of defect in the metabolic capacity of the 
diabetic be readily determined, but it is easy to increase 
the patient’s capacity if desirable. If his own supply 
of insulin is insufficient to support the normal 
metabolic load, it can be made adequate by 
supplementing Avith Insulin administered hypodermically. 
For prompt effect — 
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For sustained effect — 
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Intermediate effects may be obtained by suitable 
admixtures of Insulin and Protamine Zinc Insulin. 
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AN OPERATING GASTROSCOPE* 

Edward B. Benedict, M.D. 

From the Massachusetts General Hospital, Boston 

The importance of biopsy in bronchoscopy, esophagoscopy, thoracoscopy, 
peritoneoscopy, and cystoscopy can hardly be overemphasized. Although the 
flexible gastroscope has made notable contributions in the diagnosis of gastric 
disease, biopsy has heretofore been impossible, and mistakes have been made in 
the differential diagnosis of benign and malignant gastric ulcer, gastritis and 



Fig. 1 



Fic. 2 


carcinoma, lymphoma, sarcoma, etc. I believe many of these errors in diag- 
nosis can be avoided by the judicious use of the new gastroscopic biopsy for- 
ceps. 


Ever since Schindler' invented the flexible gastroscope in 1932 and P began 
using it in this country in 1933, 1 have been hoping for and working toward 
a satisfactory method of aspirating secretions and obtaining a biopsy. With 


Jo Gastroenterological Association and at the 

Annual Meeting of the American Gastroscopic Society, Atlantic City. April 30 and May 2, 1948. 
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Fig. 3 



Fig. 4 


the assistance of one of our most experienced manufacturers, I believe this 
has been accomplished. 
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The new instrument is essentially like the present flexible gastroscope with 
rigid proximal portion and flexible distal portion. An additional channel is 
provided through which a plastic suction tube may be introduced for aspirating 
secretions (Fig. 1). After removing the aspirating tube, the biopsy forceps 
are then passed through the same channel (Fig. 2) . The proximal end of the 
instrument is shown in Fig. 3 with an adjustable ej'epiece for fine focussing. 
The double thumb screw shown to the right of the eyepiece is for raising or 
lowering the “lid” or elevator. The purpose of the elevator is to aid in direct- 
ing the biopsy forceps. The connections for air insufflation and electric cord 
are shown just to the right of the thumb screw. To the right of these connec- 
tions the forceps are seen entering the special channel through a rubber stopper 
to prevent the escape of air. In Fig. 4 a close-up view is obtained of the distal 
end of the gastroscope with the forceps in the open position, elevated by the 
“lid”, and in position to be seen through the objective lens. The light bulb 
and rubber finger tip are constructed in the usual manner. 

Practical experience with this instrument is so far limited to only a few 
cases, but in spite of its slightly increased diameter, it has been passed without 
difficulty and satisfactory biopsies safely obtained. Until further refinements 
are made, it will probably be possible to obtain biopsies only in favorable cases 
with accessible lesions. However, the development of this instrument marks 
an important step in the right direction. 

REFERENCES 

‘Schindler, R.: Ein vollig ungefahrliches flexibles Gastroskop. Munchen. med. Wchnschr. 79: 
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“ Benedict, E. B.; Examination of the stomach by means of a flexible gastroscope: A preliminarv 
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COMBINED LIVER BIOPSY AND LIVJiR l-’UNC'J'ION S'J'UDY 
IN 132 CASES 01' CHOLELITHIASIS AND 31 CASES 01’ 
PEPTIC ULCER. (OPERATED CASES) 

(Emphasis Upon Eakly Microscopic Livhr Disease and 
Particularly Acute Infiltrative Hepatitis and 
Microscopic Periportal Cirrhosis)''' 

John G. jMateer, M.D., Frank W. Hartman, M.D., James I. Rai.tz, M.D., Laurence D- 
Fallis, M.D., Arthur 1L McGraw, M.D., and Hugh H. Steele, M.D. 

From the Division of Gastroenterology of the Medical Department and from the Departments of Pathology 
and General Surgery, Henry Ford Hospital, Detroit, Michigan 

INTRODUCTION 

This study is a sequel to previously published work' • - • -u ^ dealing with the 
improvement of the normal standards and sensitivity of liver function tests 
and with the evaluation of their relative sensitivity, interpretation and prac- 
tical use in subclinical and clinical cases. This report is an amplification of 
a recent preliminary combined study® of liver function and liver histology. 
It includes many additional cases, as well as a subgrouping of cases for compara- 
tive study. The fact that over twice as many cases are included here as in 
the preliminary study adds greatly to the statistical value and reliability of the 
observations and conclusions. 

Recently interest has developed in attempts to correlate the positive results 
of various liver function tests with histological liver biopsy findings in different 
types of well-developed liver disease. Interesting contributions have been made 
by Hoffbauer, Evans and Watson"; Volwiler and Jones'; Popper, Steigman, 
Meyer, Kozoll and Franklin"; Sherlock® and Gillman and Gillman'®. 

In the following study the histological liver biopsy findings in two sub- 
groups of patients with cholelithiasis and peptic ulcer, respectively, and with 
very early liver disease have been carefully studied and summarized. In 
addition to the numerous cases of microscopic periportal cirrhosis demon- 
strated, a type of microscopic acute hepatitis differing from acute necrotic 
hepatitis, and not previously emphasized in the literature, has been noted and 
described. 

The incidence of positive liver function tests and the degree of positiveness 
of these tests of varying sensitivity have been noted, both in the cases of 
cholelithiasis and peptic ulcer. An attempt has been made to correlate the 

* Read at the annual meeting of the American Gastroenterological Association, April 30, 1948, 
Atlantic City. 
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histological findings with the results of the tests conducted upon the same 
patients. 


CLINICAL AND GROSS PATHOLOGICAL MATERIAL UTILIZED 

In 132 cases of cholelithiasis and 31 cases of peptic ulcer laparotomy was 
performed for correction of the above conditions, and during operation a 
liver biopsy was obtained in each case. The livers of most of the total 163 
cases appeared grossly normal at operation. The remaining cases showed some 
gross scarring of the surface of the liver or a granular appearance. 

Of the total 163 cases 121 presented no alteration from normal in the size of 
the liver on physical examination, no jaundice and no other preoperative clinical 
evidence of liver disease. The average age of the 132 patients with gallstones 
was 52 years and of those with ulcer 51 years. 

COMPARISON OP LIVER BIOPSY FINDINGS IN A DEEP WEDGE FROM EDGE 
OF Lm;R WITH NEEDLE BIOPSY TISSUE 

In view of the fact that liver tissue adjacent to the gallbladder area is not 
representative histologically of the remainder of the liver, all liver biopsy 
tissues were obtained from areas far distant from the attachment of the gall- 
bladder. Most of the liver biopsies were obtained from the lateral portion of 
the right lobe, but some were obtained from the left lobe of the liver. 

The innermost portion of a wedge-shaped block of liver tissue about 1 cm. 
deep and excised from the edge of the liver was compared microscopically with 
hepatic biopsy tissue obtained simultaneously during laparotomy by deep 
needle puncture. A Vim-Silverman needle was employed in obtaining the 
first 25 needle biopsies and a Turkel needlef, a new and improved trephine type 
of needle, was used in obtaining the last 30 needle biopsies. (The edge of the 
needle biopsy tissue is less ragged with the Turkel needle than with the Vim- 
Silverman needle.) A “wedge” biopsy was obtained in every one of the 163 
total cases studied, as contrasted with the 55 needle biopsies. All biopsy tissue 
was placed promptly in formalin to prevent postmortem changes. 

We prefer the wedge biopsy to the needle biopsy since the former afifords an 
examination of a more extensive area of hepatic tissue. It appears to provide 
a somewhat more representative picture of the hepatic parenchyma and 
stroma as a whole. Comparing the more extensive area of the “wedge” 
biopsy with the narrow strip of “needle” tissue in 55 cases, we found on an 
average of less than one plus more fibrous tissue in the stroma of the “wedge” 
iopsy than in the stroma of the “needle” biopsy. In this connection the 

T 1^1 ‘^“cribed by Turkel and Bethel: Jour. Lab. and Clin. Med., 28: 1246, 1943. This 
wpMne needle may be purchased from the Trefine Instruments Co. Inc., 1302 Industrial 

Bldg.. Detroit 26 . Michigan. 
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practical question is as to which type of biopsy tissue offers the more accurate 
index of the stroma in the liver as a whole. The fact that in some cases the 
edge of the “needle” biopsy strand of tissue is somewhat ragged suggests that 
tlie needle may evade some of the tougher fibrous tissue instead of cutting it 
out cleanly as it is encountered. Several workers in this field with e.xtensive 
experience with liver biopsy technique have noted that the needle may be de- 
flected away from the thickened, tough, fibrous tissue of cirrhotic livers toward 
the much softer parenchymal tissue. Sherlock®, in analyzing 264 aspiration 
liver biopsies and in recommending the procedure, at the same time states that, 
“In cirrhosis the tough liver is difficult to pierce and a few liver cells may be ex- 
tracted leaving the fibrous framework behind.” Although recommending tro- 
car liver biopsy as a diagnostic procedure of real value, especially in diffuse 
hepatic disease, Volwiler and Jones^, in enumerating several of its limitations, 
state that, “In coursely nodular toxic cirrhosis a needle biopsy may fail to 
include scar tissue though the specimen is seemingly sufficient in amount.” 
Since the question whether scar tissue is adequately removed by needle biopsy 
is a controversial point, however, and inasmuch as some authors feel that 
“wedge” biopsies tend to show slightly more scar tissue than is present in the 
depth of the liver, we have made allowance for this point in interpreting the 
significance of the exact thickness of the fibrous stroma of “wedge” biopsy tis- 
sue, as noted in our discussion below of the microscopic findings in “wedge” 
biopsies. We agree with others that needle biopsy tissue, if skillfully obtained, 
is quite satisfactory on the whole. Needle biopsies have the advantages that 
1, they can be taken thru the abdominal wall and do not require a laparot- 
omy or peritoneoscopic examination to obtain them and 2, serial needle biopsies 
can be obtained from patients under treatment, with follow-up observations of 
histological progress. We have preferred, however, studying wedge biopsies 
from laparotomy cases to needle puncture of the liver thru the abdominal wall, 
since we have been reticent about subjecting our patients to even one chance 
in 200 or 300 of a serious accident, such as uncontrolled hemorrhage, which 
may result from this diagnostic procedure. 

HISTOLOGICAL HEPATIC FINDINGS — TYPES AND DEGREES (iN 132 CASES 
OE GALLSTONES AND 31 CASES OE PEPTIC ULCEr) 

The histological diagnoses of the liver biopsy material in these two groups of 
cases are summarized and compared in Table I. 

Using the liver of a healthy child as a normal histological standard, a total 
of only 10 of the 163 cases presented a normal liver on histological study. The 
livers of human middle-aged adults, like the kidneys and other organs, usually 
show some deviation from normal. 
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It should be noted that the seven histological findings outlined and de- 
scribed in Table I occur in patients who have one or the other of two primary 
inflammatory conditions which occur in organs whose blood supply drains into 
the portal circulation. 

Fifty-four per cent of the larger subgroup of 132 cases of gallstones presented 
at least one and usually two of the three following types of parenchymal cell 
abnormalities: (a) fatty infiltration, (b) vacuolation or (c) bile staining. Of 
these 132 cases 16% showed fatty infiltration of the parenchymal cells, 38% 

TABLE I 


Comparison of Histological Findings in Two Groups of Coses* 


mSTOLOCXCAL DIAGNOSES 

132 CASES 
GALLSTONES 

31 CASES 
j P. TJLCEIt 


% 

% 

(1) Histologically Normal Liver 

(2) Hepatosis (Reversible parenchymal changes e.g. vacuolation, bile- 

6 

7 

staining or fatty infiltration of cells. No stromal changes.) 

(3) Minimal Stromal Changes (Slight inaease in periportal fibrous tis- 

2 

3 

sue and slight mononuclear infiltration) 

(4) “Microscopic Periportal Cirrhosis” (Definite -)- or -f- 1- increase in 
periportal fibrous tissue and 1 or 2 plus mononuclear infiltration. 

41 

48 

May be parenchymal changes also.) 

(5) Biliary Cirrhosis (Micro) (Dilatation of bile ducts plus findings of 

33 

29 

periportal cirrhosis) 

(6) “Acute Infiltrative Hepatitis” (Microscopic) (P.M.N. cells in 
parenchyma, particularly around central veins. No necrosis of 

2 

0.0 

parenchymal cells) 

IS 

10 

(7) Chronic Passive Congestion. (Microscopic dilatation of sinusoids) . 

0.7 

3 


* 54% of 132 gallstone cases presented at least one and usually two of following types of paren- 
chymal cell abnormalities, namely, fatty infiltration, vacuolation or bile-staining of cells. 93% of 
132 cases presented at least shght stromal changes. 

68% of much smaller group of ulcer cases showed at least one parenchymal cell abnormality. 


vacuolation and 39% bile staining of these cells. In 90% of these 132 cases 
there was either slight or moderate increase above normal of the periportal 
fibrous stroma. 

Three of the seven histological findings referred to in Table I warrant some 
special discussion. 

(a) The cases with “microscopic periportal cirrhosis” are defined as cases 
exhibiting 1, at least one and usually two plus increase above normal of fibrous 
tissue in the “wedge" biopsies, in addition to 2, definite one or two plus in- 
filtration of the stroma with mononuclear cells. In the needle biopsy tissue 
these cases of periportal cirrhosis exhibit a definite mononuclear infiltration of 
the stroma and usually a one plus increase of fibrous tissue. In some cases 
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a two plus increase of fibrous stroma was present in the needle biopsy tissue. 
These cases apparently rejiresent approximately the earliest stage of typical 
microscopic periportal cirrliosis. 

Microscopic periportal cirrliosis occurred in 29% of the subgroup of peptic 
ulcer cases and in 33% of the subgroup of cases of cholelithiasis. This 33% 
incidence of early microscopic cirrhosis in the cases with gallstones, in associa- 
tion with the fact that gross cirrhosis of the liver occurs in a much smaller 
per cent of patients seen, indicates that many of these cases with “microscopic 
periportal cirrhosis” do not proceed to the subsequent development of macro- 
scopic cirrhosis. On the other hand, gross cirrhosis, when it occurs, must have 
started in an early stage similar to that noted in the above cases. In fully 
developed cirrhosis the two essential microscopic findings upon which the 
diagnosis rests are the same as those upon which the microscopic early diag- 
nosis rests, that is, 1, increase of stromal fibrous tissue and 2, mononuclear 
infiltration of the stroma. 

It should be noted that as yet one cannot draw any final deductions about 
the exact relationship between microscopic periportal cirrhosis on the one hand 
and chronic gallbladder disease or peptic ulcer on the other hand. We hope 
next to obtain a control group of cases by studying the histologic findings in 
the livers of a group of patients presenting no associated organic disease in 
the gastrointestinal tract. It will be interesting to compare the incidence of 
microscopic periportal cirrhosis in such a group with that in the above groups 
of cases. 

(b) In the large group of cases presenting “minimal stromal changes”, 
in the “wedge” biopsy tissue there was usually only a one plus increase of fibrous 
tissue and a one plus infiltration of the stroma with lymphocytes. In about 
half of these cases the fibrous stroma in the needle biopsy specimens did not 
seem definitely thickened, whereas in the other half there was only one plus 
thickening of the stroma. This group of cases, therefore, should be differen- 
tiated from those with definite “microscopic periportal cirrhosis” as described 
above. 

(c) The most interesting histological group is that including cases of “acute 
infiiltrative hepatitis”. This type of acute hepatitis, to which we have given 
the above name, has not been emphasized previously in the literature. It is 
characterized, in contrast to acute degenerative or necrotic hepatitis, or acute 
infectious hepatitis, by 1, the absence of necrosis and disintegration of the 
parenchymal cells and 2, by the presence of slight, moderate or marked in- 
filtration of the parenchyma with polymorphonuclear cells. The latter cells 
are frequently arranged in a circlet about the central vein of the lobules, al- 
though they may be distributed throughout the parenchyma. Some of the 
polymorphonuclear cells appear within the parenchymal cells, and other are 
obviously extracellular. In these cases, practically no segmented cells are 
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Plate I 

R. D., Path. S 89481. Photomicrograph — Jlcdium Power 
Liver— Periportal area showing early fibrosis and round cell infiltration, vacuolar degeneration and 

fatty change in liver cells 
Karly Periportal Cirrhosis 


located in the periportal stroma, and onlj' occasional cells of this type are 
located in the capsule of the liver. The number of segmented cells varied from 
one to three plus. 
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I. L., Path. ;S?93371. Photomicrograph — Medium Power 
Liver — Periportal area showing round cell infiltration and early fibrosis 
Minimal Periportal Changes 


It is interesting to note that of the large group of cases with cholelithiasis 
15% revealed this type of “acute infiltrative hepatitis”. It should also be 
noted that this same type of acute hepatitis was present in 10% of the peptic 
ulcer cases, a smaller but, nevertheless, appreciable percentage of cases. 
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Plate III 

J. L., Path. S 91365. Photomicrograph — Medium Power 
Liver — Extensive and diffuse polymorjihonuclear infiltration with vacuolar degeneration of 

cells and absence of necrosis 
Acute Infiltrative Hepatitis 


liver 


As to the significance of this infiltrative type of acute hepatitis, the probabil- 
ity must be scriouslj' considered that this condition is either secondary to in- 
fection and inflammation in the wall of the gallbladder or to inflammatory 
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Plate IV 

J. L., Path. 91365. Photomicrograph — High Power (Same Case as Plate III) 

Liver — Extensive and diffuse polymorphonuclear infiltration with vacuolar degeneration of li\er 

cells and absence of necrosis 
Acute Infiltrative Hepatitis 


reaction about the base of the peptic ulcers. As evidence for this probability, 
7 of the 20 cases with gallstones and acute hepatitis showed segmented cells 
(one plus to four plus) in the wall of the excised gallbladder. Furthermore, 
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all of the 20 cases with gallstones and acute hepatitis showed mononuclear in- 
filtration of the wall of the gallbladder with fibrous thickening and evidence of 
chronic cholecystitis. Also, 80% of these 20 cases of acute hepatitis associated 
with gallstones had had multiple attacks of gallstone colic; and 20% had had 
low grade daily fever before operation, (99°-100°), not explained by any condi- 
tion outside of the gall tract. Forty per cent of these 20 cases showed leuco- 
cytosis. (9,000 to 16,000 white blood cells.) 

Of the three operated cases of peptic ulcer with associated acute hepatitis 
it seems likely that infection from the inflammatory reaction about the base 
of the ulcer may have reached the liver through the portal circulation, and, 
thus, been a contributing factor to the acute hepatitis. All three of these cases 
revealed an appreciable degree of scar tissue reaction about the base of the 
ulcers. 

A less probable explanation of the acute hepatitis in these two groups of 
cases is that this condition might have been secondary to bacteria from some 
remote focus of infection. However, very few of these 23 total cases of acute 
hepatitis presented any evidence of such distant focal infection. 

In the various histological subgroups of the total 163 cases, it is important 
to emphasize that the histological liver impairment is of a very early type. 
Five operated cases of gallstones with gross hepatic cirrhosis were omitted from 
the otherwise consecutive group of 132 operated cases of cholelithiasis. 

RESULTS OE VARIOUS LIVER FUNCTION TESTS IN 132 OPERATED CASES 
IVITH GALLSTONES AND 31 CASES OF PEPTIC ULCER 
These results are outlined in detail in Table H. Six liver function tests in 
all were employed. An average of 4.4 tests were conducted upon each of the 
132 cases of gallstones, and an average of 4.8 tests were conducted upon each of 
the 31 cases of peptic ulcer. Since aU of the six tests were not conducted upon 
all the cases in each group and, therefore, were not carried out upon identical 
cases, no accurate deductions can be drawn from this table regarding the rela- 
tive sensitivity of these tests. The matter of relative sensitivity has been 
stuified and noted in our previous publications in which the same group of tests 
was performed upon identical cases. (In Table II the bromsulphalein and 
urobilinogen tests particularly appear relatively more sensitive than they really 
^re.) Normal standards determined in our previous studies'- ^ were 
employed in interpreting the results of these tests. The relatively high in- 
cidence of positive liver function tests in the cases with gallstones is not sur- 
prising. In our previous studies another group of cases with gallstones was 
studied with a group of the more sensitive liver function tests, and it w'as 
demonstrated that about 50% of that group of cases yielded positive results 
with at least one of the tests employed. The rather high incidence of positive 
tests in the ulcer group should also be noted. 
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The photoelectric, 45 minute 5 mg. per kilo bromsulphalcin test is the rao.st 
sensitive of the six tests employed. In previous liver function studies upon 
unselccted identical cases with cirrhosis and cholelithiasis, in which studies 
the relative sensitivity of various tests was accurately demonstrated, it was 
apparent that the bromsulphalcin test was definitely more sensitive than the 
cephalin and thymol tests. In this study the greater sensitivity of the brom- 
sulphalein test appears to be even more pronounced. 

TABLE II 

Results of Various Liver Function Tests in 132 Cases of Cholelithiasis and 31 of Peptic Ulcer (22 
Duodenal; 7 Gastric and 2 Jejunal Ulcers) 

TYPES or TESTS EMPEOVEO* ** 

(1) Bromsulphalcin Test (45 min., 5 mg. per kilo Photo, 

method)! 

(2) Ceph.-Chol. Floe. Test 

(3a) Thymol Turbiditj’ Test (Reduced pH of 7.55 — 

doubling sensitivitiOt 

(b) Thymol Flocculation Test 

(c) Either Pos. Thymol Turb. or Floe. Test or 

both 

(4) Quant. Urinary Urobilinogen Test (2 hr. collection 

of urine) 

(5) Serum Albumin Results 

(6) Blood Prothrombin (Quick) (Normal Standard — 

reading above 50%) 

% of Pts. with one or more Pos. tests 

% of Pts. with two or more Pos. tests 

* Average of 4.4 tests done upon each patient (583 tests — 132 pts.). 

** No accurate deductions can be drawn from this table about relative sensitivity of tests. Six 
tests not done upon all identical cases. 

”■** Ulcer group of fewer cases is less significant statistically, 
t B.S.P. test was not conducted upon jaundiced patients. 

! Thymol turbidity results above 2 units are positive. 

In our recent comparative liver function studies upon identical cases, the 
quantitative urinary urobilinogen test (with 2-4 P.M. urine collection) ex- 
hibited about the same sensitivity as the cephalin test and the modified thymol 
test with a pH of 7.55 of buffer solution. In a similar recent study upon iden- 
tical cases the serum albumin was less sensitive than the cephalin test. 

The fact that we were unable to obtain aU six tests upon all the cases having 
liver biopsies does not invalidate the attempt to correlate the results obtained 
from each individual liver function test with the hepatic histological findings in 
the same group of cases. 


NO. ns 

TESTED* 

{ % rOSITlVT: TZSTS** 

i 

G. Stones 

Ulcer 

0. Stones 

Ulcer*** 

82 

20 

1 34 

38 

123 

31 

13 

26 

123 

31 

13 

13 

121 

31 

12 

13 

123 

31 

15 

16 

72 

11 

28 

9 

74 

23 

16 

13 

109 

27 

1 

0.0 
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DEGREE OF FOSITIVENESS OF TESTS 

As to the degree of the positive results of different tests, it is apparent from a 
study of Table III that these results are definitely positive, but only mildly 
so in these two groups of cases. Although the percentage incidence of positive 
tests is quite similar in the two groups of cases, the degree of positiveness of the 
tests is definitely greater in the group of gallstone cases than in the cases of 
peptic ulcer. 

The argument is sometimes advanced that a different set of normal standards 
should be employed for middle-aged individuals than for young adults, since 

TABLE ni 


Average Degree of Posilheness of Positive Tests in 132 Operated Cases of Cholelithiasis and 31 of 

Peptic Ulcer 


MVER FlTNCnOK TESTS 

1 

; KOSUAI. STAKDA£X>S 

i 

AVEKAGC POSmVENT:SS OF 

1 rOSTTiVE TESTS* 

1 Gallstone 1 
1 Group** 

P. Ulcer 
Group 

B.S.P. (Photoelectric) (5 mg. pec kilo) 

Retained Dye 

Retain) 

;d Dye 

k (a) 4S min. retention 

(a) Below 4.0% 

9.3% 

5.0% 

p (b) 60 min. retention 

(b) Below 2.1% 

7.3% 

3.7% 

Cephalin-Chol. Floe. 

Thymol Test (pH of 7.SS) 

Below 2-\- (+ or 0) 

2.8 plus 

2.2 plus 

(a) Turbidity 

(a) Below 3 Units 

4.6 units 

4.4 units 

(b) Flocculation 

(b) Below 2+ 

3 .0 plus 

2.7 plus 

Quant. Urinary Urobilinogen (Watson) 

Below 1.0 unit 

2.3 units 

1.93 units 

Serum Albumin 

Above 4.0 gms. 

3.0 gms. 

3.84 gms. 


• It will be noted that these tests, on an average, are only slightly altho definitely positive, using 
our normal standards determined by studying 40 normal young adults as subjects. 

** Degree of positiveness of tests is greater in gallstone group. 


the average results of tests may be slightly different for the two age groups. 
This suggestion does not seem valid since a different standard for middle-aged 
people would not he a normal standard, but would simply indicate that certain 
of the middle-aged group no longer exhibit normal liver function, just as many 
of them no longer e.xhibit entirely normal hepatic histologic findings. Further- 
more, the fact that many middle-aged people still do show normal liver function, 
according to the normal standard of yotmg adults, is significant. We feel that 
certain of the liver function tests should remain sufficiently sensitive to detect 
early impairment of liver function, which then can be corrected therapeutically 
at a stage when there is as yet little impairment of structure. 
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ATTEMPTED CORRELATION OP RESULTS OP LIVER PUNCTION TESTS WITH 
HISTOLOGICAL LIVER BIOPSY FINDINGS IN 132 CASES OF 
CnOLELITIIIASIS 

The statistics related to this subject arc outlined in d able IV. In endeavor- 
ing to correlate the results of liver function tests with the histological liver 
biopsy findings in these early cases, obviously any attempt to draw deductions 
from the presence or absence of slromal changes in relation to positive and 
negative tests is futile, because 92% of the total 132 cases exhibited at least 
some stromal increase of fibrous tissue and because only 8%, or 10 cases, ap- 
peared without such stromal changes. Furthermore, in view of the well known 

TABLE IV 

Attempted Correlation of Results of Liver Function Tests With Parenchymal Cell Abnormalities in Group 

of 132 Patients With Cholelithiasis* 


, * Parench. changes — Vacuolation, fatty infiltration or bile-staining of cells (at least two changes 
were usually present where any were present). 

** Since 54%, or 71 patients, showed parenchymal cell changes and 46%, or 61 cases, showed 
no such changes, this presence of an appreciable number of patients in each subgroup makes it 
possible to attempt at least to correlate the microscopic parenchymal cell changes with positive 
results of liver function tests. 

(Only one positive blood prothrombin result was obtained in the 132 cases.) 

*** Since 92% of 132 cases showed slight slromal changes and only 8% no such changes, it is 
obviously futile to even attempt to draw any statistical deductions from any effort to correlate these 
two groups with positive tests. Furthermore, stromal changes are too slight in this group to reduce 
parenchymal cells appreciably and thus reduce function. 

“safety factor” in the total number of liver cells, one cannot conceive of such 
relatively slight increases of fibrous tissue, as occur in most of these cases, 
decreasing the total number of liver ceUs sufficiently to reduce function or 
alter the results of the tests. 

An attempt, at least, can be made to correlate the positive results of the tests 
with the parenchymal cell abnormalities, since a sizable group of 54%, or 71 
cases, showed one or more parenchymal cell abnormalities, and another statis- 
tically adequate group of 46%, or 61 cases, presented no parenchymal cell 
abnormalities. 

In Table IV 4 of the 5 tests exhibit an appreciably greater per cent of positive 
results associated with the presence of parenchymal cell abnormalities than 
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with their absence, the exact ratio varying with each test. However, in the 
individual case no deductions can be drawn from a positive test, since an 
appreciable number of positive results from tests were associated with the 
absence of any parenchymal cell abnormalities which could be seen microscopic- 
ally. (See line (b) in Table IV). Therefore, in these early cases, with rela- 
tively slight although definite histological abnormalities, the liver function 
tests in the individual case provide definite information regarding liver func- 
tion only. 

Even in advanced cases there are many individual instances in which the 
results of various liver function tests are almost identical, and yet the hepatic 
histology is extremely difiierent. Conversely, there are numerous instances in 
which the marked pathological findings are essentially the same, but the results 
of the tests are quite different. In other words, even in the presence of ad- 
vanced liver disease in the individual case information regarding liver function 
and liver structure must be considered more or less as separate items of diagnos- 
tic value. B oth of these diagnostic studies should enter into the final appraisal 
of the individual liver problem, where both types of evidence are readily avail- 
able. 

Each type of information has its value. As pointed out by Volwiler and 
Jones’, in most advanced cases liver biopsies afford the more reliable informa- 
tion regarding the exact type and degree of morphological impairment present 
and regarding the prognosis of such patients and their probable response to 
treatment. However, in the type of case in which there is evidence ofmarked 
impairment of liver function, afforded by results of the tests, but evidence of 
very little abnormal structure in the liver biopsy tissue, the tests afford much 
more valuable information about the need for therapy than the liver biopsies. 
Pathological physiology often is a precursor of pathological anatomy and should 
be corrected promptly wherever possible. In the majority of early subclinical 
cases we have demonstrated^ that this is possible. 

SUMMARY 

(1) This study is a sequel to previous research upon liver function tests and 
is an amplification of a recent combined study of liver function and liver 
histology, including over twice as many cases and a subgrouping of these cases 
for comparative study. The additional cases add greatly to the statistical 
^'alue and reliability^ of this report. 

(2) In a large group of 132 operated cases of cholelithiasis and in a small 
group of 31 operated cases of peptic ulcer, observations have been made upon 
the histological liver biopsy findings in tissue obtained at laparotomy, the 
[ueoperative incidence of positive liver function tests of varying sensitivity and 
the degree of positiveness of these tests. An attempt is made to correlate the 
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histological findings with the results of the tests conducted upon the same 
patients. The average age of these 163 cases was 52 years. 

(3) This is essentially a study of very early acute and chronic liver disease. 
At operation the great majority of the 163 livers appeared normal grossly. 
Of the total 163 cases 121 presented no preoperative clinical evidence of liver 
disease, such as alteration in the size of the liver, jaundice,. etc. 

(4) All liver biopsy tissue was obtained either from an area in the right lobe 
of the liver far distant from the attachment of the gallbladder, or from the 
left lobe. Histologically representative liver tissue was thus obtained. 

(5) The interior of deep “wedge” biopsies from the edge of the liver has 
seemed to provide slightly more representative microscopic information than 
needle biopsies for the reasons outlined. Wedge biopsies were obtained in all 
163 cases and needle biopsies in 55 cases. Serial needle biopsies through the 
abdominal wall afford valuable information regarding the exact type and degree 
of liver disease and its progress under treatment; but needle biopsies of this 
type do involve a slight but definite risk. 

(6) In the histological study of liver biopsy tissue, as summarized in Table 
I, only 6% of the 132 cases of gallstones and 7% of the 31 ulcer cases revealed a 
histologically normal liver. Two microscopic conditions of particular interest 
were noted and described, namely, (1) “microscopic periportal cirrhosis” and 
(2) “acute infiltrative hepatitis”. 

The former condition, characterized 1, by a slight but abnormal increase 
in the fibrous stroma and 2, by a mononuclear infiltration of the stroma, oc- 
curred in 33% of the gallstone cases and 29% of the peptic ulcer group. 

The most interesting finding was a condition which we have designated as 
“acute infiltrative hepatitis”. This condition, in contrast to acute necrotic 
hepatitis, has not been previously emphasized in the literature. This type of 
hepatitis is characterized by the absence of parench)mal cell necrosis and by 
the presence of a definite polymorphonuclear infiltration of the hepatic paren- 
chyma particularly. “Acute infiltrative hepatitis” seems to be a fitting term 
for this condition. 

Of the 132 cases with gallstones 15% revealed microscopic evidence of acute 
infiltrative hepatitis; and 10% of the 31 cases of peptic ulcer revealed the same 
condition. The evidence is outlined suggesting that this type of acute hepatitis 
is probably secondary to infection and inflammation in the gallbladder wall in 
the 20 cases of gallstones associated with this condition. In the 3 cases of 
peptic xfleer with associated acute hepatitis the latter condition is probably 
secondary to infection and inflammatory reaction about the base of the ulcer. 

(7) Of the 132 cases of cholelithiasis, 39% exhibited bile staining of the 
parench 3 mial cells, 38% vacuolation and 16% fatty infiltration. Of the 132 
cases, 54% exhibited at least one and usually two of these parenchymal cell 
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abnormalities; and the other 46% showed normal parenchymal cells. Of the 
132 cases, 92% showed some degree of abnormal thickening of the stroma. 

(8) The percentage incidence of positive results of a group of six liver 
function tests of varying sensitivity in the 132 cases of cholelithiasis and the 
31 cases of peptic ulcer has been outlined in Table II. The relatively high 
incidence of one or more positive tests is due to the fact that 6 tests were in- 
cluded in this study, including 4 of the most sensitive tests. (The non-sensitive 
prothrombin determination was positive in only one of the 132 early cases.) 

(9) The degree of positiveness of the tests in the two groups of cases is 
outlined in Table III. These tests, on the average, are only slightly but defi- 
nitely positive. The degree of positiveness of the tests is definitely greater in 
the cases of cholelithiasis than in the ulcer group. 

(10) The results of our attempt to correlate the positive results obtained 
from the liver function tests with the presence and absence of parenchymal 
cell abnormalities in the 132 cases of cholelithiasis are outlined in Table IV. 

(11) In the case of 4 of the S tests shown in Table IV there was an appreci- 
ably greater per cent of positive tests associated with the presence of parenchy- 
mal cell abnormalities than with their absence. This observation indicates a 
tendency in a large group of cases for positive tests to be associated more fre- 
quently with parenchymal cell abnormalities than with a normal parenchyma. 
In the individual case, however, no deduction regarding the parench}Tna can 
be drawn from a positive test, since an appreciable number of positive tests are 
associated with normal parenchymal cells. 

(12) Not only in this early group of cases, but also in cases of more advanced 
liver disease, in the individual case, liver function tests afford definite evidence 
regarding liver function only. Information regarding liver function and biopsy 
evidence regarcfing liver morphology must be considered more or less as separate 
items of valued diagnostic information, both of which should enter into the 
final appraisal of the individual liver problem, where both types of evidence 
are readily available. Each t3qje of information has its value; and the rel- 
ative value of these two diagnostic methods varies in different types of cases. 
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DISCUSSION 

Dr. Leon Schiff (Cincinnati, Ohio): I believe this study represents the largest 
correlation of liver biopsy as obtained by the Silverman needle with surgical biopsy, 
a matter of 55 cases. 

Since one cannot forget the possible effect of anesthesia and trauma accompanying 
operation and that these biopsies were obtained at surgery, one wonders if it wouldn’t 
be desirable for Dr. Mateer and his associates to perform needle biopsies of the liver 
two or three days before operation, and then again after operation, and see if any 
differences can be noted. 

I think the work emphasizes the importance of the microscopic examination of the 
liver, since very frequently histologic abnormalities were noticed in the presence of a 
grossly normal liver. 

I hope he will show us a slide demonstrating the so-called borderline cases which 
numbered some 40 per cent. Just what these cases have of significance, of course, 
remains for further study. 

I should like to ask him several questions: One, if he has any ideas as to the etiol- 
ogy of this peculiar form of what he called acute infiltrative hepatitis, which he noted 
in 10 to 15 per cent of the cases, whether he observed any bleeding at the site of needle 
biopsy of the liver, or whether he observed any at the site of surgical biopsies. 

I am struck by the frequency of abnormal bromsulphalein retention in absence of 
any morphological changes in the liver, and I wonder how he explains this fact. 

Dr. Franz J. Ingelfinger (Boston, Mass,); Dr. Schiff raises a very pertinent 
point and I have to qualify what has been published by us, and what I have said. If 
the patient is lying on a table and then is tilted upright without any effort on his part, 
then bromsulphalein removal seems to be impaired. But that is a maneuver which 
decreases blood flow by inducing stagnation of blood, at least in splanchmc areas. 
It is not the same thing as being upright and moving around. Hence, impairment of 
bromsulphalein removal produced by tilting a patient upright does not prove that 
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the bromsulphalein test is affected by position if the patient is standing, sitting, or 
walking in a normal fashion. 

We are engaged in trying to determine by tests whether exercise, eating, or other 
activities affect bromsulphalein removal. I can’t answer your question any more 
specifically than that. 

Dr. Frank W. Hartman (Detroit, Mich.); I should like to show one lantern slide 
to answer Dr. Schiff’s question about the minimal changes we speak about in 40 per 
cent of these cases. 

(Slide) This is the best example we have of a microphotograph of minimal 
changes, and you see the small area of cirrhosis or fibrosis, with occasional lympho- 
cytes. That lesion we didn’t feel justified in speaking of as cirrhosis, but we speak 
of it as a minimal change. It probably is the earliest type of lesion that we could 
note at all. 

(Slide) Now, regarding the acute infiltrative hepatitis, this is the section from a 
gallbladder wall showing the acute inflammatory process with polymorphonuclear 
cells with just an occasional bit of epithelium left, and the liver as seen here, with 
acute infiltration throughout, also marked vacuolar changes in the liver cells. 

(Slide) This is another, high power, of that same liver, showing the polymorpho- 
nuclear infiltration and acute vacuolar and granular changes in the liver cells. 

(Slide) Another gallbladder that shows very little acute infiltration with only 
some rounded-form infiltration in the wall. 

(Slide) The liver here showed early periportal cirrhosis, but others showed acute 
infiltrative hepatitis also. 

As to the etiology of this acute infiltrative hepatitis, I don’t believe we can say 
anything conclusive. It is a lesion that as far as we know has not been described 
before, and the best answer I can give to the question is that it occurred in the 
twenty cases of gallbladder disease and in the ten cases of gastric ulcer. It appar- 
ently is associated with acute or subacute chronic lesions in the gastro-intestinal 
tract. 

Dr. John G. Mateer (Detroit, Mich.) : I wish to thank Dr. Schiff for his excellent 
discussion. The first point that he brought up referred to the possible effect of the 
anesthesia upon the liver. We tried to reduce any possible effect of this factor to an 
absolute minimum in the following way: We requested the surgeons to obtain liver 
biopsy tissue at the beginning of each gallbladder operation instead of at the termina- 
tion; and ethylene gas and ether anesthesia were employed, so that the patients had 
had very little ether at the time when the tissue was removed. Furthermore, the 
tissue was immediately placed in formalin, instead of being transported in a dry tube 
to the laboratory. Postmortem tissue changes were thus avoided. 

Dr. Hartman has shown jmu a photomicrograph of a borderline case with vnnimal 
chronic stromal changes, as requested by Dr. Schiff. 

One more word about the probable etiolog}'' of acute infiltrative hepatitis. All 
twenty of the acute cases which were associated with gallstones showed definite evi- 
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dence of chronic inflammatory reaction, with mononuclear cell infiltration and in- 
creased fibrous tissue in the gallbladder wall. Seven of the twenty cases of acute 
hepatitis associated with gallstones showed a larger or smaller number of polymor- 
phonuclear cells in the gallbladder wall. Four of these cases might be classified as 
acute, with a two, three, or four plus number of polymorphonuclear cells. The other 
three cases contained only occasional polymorphs and would probably be designated 
as subacute cases. 

It is also interesting to note that 80% of these twenty cases had had multiple 
attacks of gallstone colic, and were not cases of latent gallstones. There was, there- 
fore, considerable evidence of irritation and inflammation in the gallbladder wall in 
these cases of acute infiltrative hepatitis. 

As to Dr. Schifi’s questions about our observations with regard to bleeding follow- 
ing liver biopsies, the surgeons did not keep any definite statistics on this point. I 
am sure, however, that there were very few cases that showed any appreciable bleed- 
ing. I can recall their discussing several cases of needle biopsies where there was 
some temporary bleeding until a suture was inserted. That brings up the point of 
remote risk of serious bleeding with the needle biopsy method, which Dr. Schiff up 
to the present time, in doing four hundred cases, has not encountered. I know of no 
one else doing the ordinary type of needle biopsy who has a record like that. Most 
other men report a mortality from bleeding of anywhere from one in one hundred, to 
one in three hundred — mortality rate. 

The last question inquired as to why we happened to obtain numerous positive 
bromsulphalein results in cases showing such slight morphological changes. This 
fact illustrates the point that we have tried to emphasize briefly, namely, that the 
investigation of liver physiology and liver morphology must be regarded as two 
separate types of studies, two separate types of information. WTiile there was a 
greater percentage of positive results of liver function tests associated with the 
presence of parenchymal cell abnormalities than with their absence, there is dissocia- 
tion of structure and function very frequently both in the early and in the late cases of 
liver impairment. 
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INTRODUCTION 

The present surgical treatment of peptic ulceration by section of the vagus 
nerves proximal to their distribution in the stomach and abdominal viscera 
was re-introduced by Dragstedt*. Since his report of the first series of patients 
so treated, numerous other reports and evaluations of this important therapeu- 
tic measure have been published=~“. These published reports as well as 
a number of others reflect well the present reaction of various clinicians to this 
operation. The consensus of clinical opinions to date suggests that the major- 
ity of patients with duodenal ulceration refractory to the usual medical regimes 
have obtained various degrees of s3miptomatic relief as a result of either va- 
gotomy alone or more often vagotomy coupled with gastroenterostomy or 
pyloroplasty to eliminate the delay in gastric emptying so often seen after 
simple vagotomy. The mechanism for this relief of symptoms is not entirely 
understood*, but it is felt that the postoperative diminution of gastric acidity 
by the elimination of the psychic impulse, plus hypotonicity of the gastric 
musculature are important factors in producing the improvement usually seen. 

Although the present reports have been in general encouraging, several 
observers have stated that it is as yet too early to establish the permanent na- 
ture of the clinical improvement observed in so many of the operated patients. 
This feeling has been expressed by Ruffin”, Jordan^, Eusterman®, Crimson®, 
Thorek*® and Collins and Stevenson”. The effect of vagotomy on the gastro- 
intestinal tract distal to the pylorus is not clearly understood, although it is 
known from anatomical and physiological studies that these cholinergic nerves 
probably have fibers extending in many cases to the level of the splenic flexure”. 

To date, few reports have been published concerning the gastroscopic ap- 
pearance of the stomach after vagotomy. Paulson” and Wolff” have reported 
briefly on this phase of the postoperative vagotomized stomach. Both of 
these authors have described a diminished motility of the antrum and pjdorus 
in a majority of the cases seen. In addition, changes in the appearance 

* Published with i>crmission of the Chief Medical Director, Department of Medidne and Surgerj-, 
Veterans Administration, who assumes no responsibility for the opinions expressed or conclusions 
drawn by the author. 
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of the gastric mucosa have been noted. These changes consist of hyperemia 
and in some cases an appearance of thinning out and friability of the membrane. 
These mucosal changes are not limited to any specific portion of the stomach 
wall. Wolff, in his report also has pointed out a loss of the usual gastroscopic 
landmarks and an alteration of gastroscopic orientation. He found retained 
particles of food present as long as 15 hours after the last feeding. 

MATERIAL AND METHOD 

In order to evaluate further the effect of vagotomy on the gastric mucosa, a series 
of 20 patients was studied gastroscopically. These patients were chosen in the 
Gastro-Intestinal and Gastroscopic Clinics of two large hospitals, one a Veterans 
Hospital, the other a large general hospital with an active clinic service. Eight of 
the patients in this series had transthoracic vagotomy alone. In 7 of these cases, 
the surgery was for duodenal ulceration refractory to medical management. One 
patient (M. F.) had a persistent gastro-jejunal ulcer following gastroenterostomy 
for duodenal ulcer 12 years ago. The remaining 12 patients all had vagotomy and 
either pyloropolasty or gastroenterostomy for refractory duodenal ulceration. 
(Tables I and II). In the entire series there are 11 patients who had one or more 
preoperative gastroscopic examinations. Postoperative examinations were made at 
intervals of from 3 to 12 months. In several cases, the postoperative examinations 
were repeated. 

In aU cases, e.\-aminations were made by the author and the findings were con- 
firmed and discussed by other members of the clinics who served as observers. The 
gastroscopic examinations in all instances evaluated not only the state of the gastric 
mucosa from the standpoint of appearance but also the motility of the stomach. 

Attempts were made to evaluate the clinical results of the surgery. A “good” 
result was interpreted on the basis of the patient’s subjective improvement as well 
as his freedom from symptoms of either ulcer or surgical complications. In addition, 
patients able to tolerate normal diets were considered in the “good” result group. 
The “poor” result group includes those with persistent pain or distress, delayed 
emptying, bleeding and in fact all those patients who required continued postopera- 
tive medical care. 

The pre- and postoperative maximum free acidity obtained after insulin h)q)o- 
glycemia^^ is also tabulated in cases where this information is available. It is felt, 
however, that any accurate determination of free add following gastroenterostomy 
is impossible due to the reflux of small intestinal contents into the lumen of the 
stomach. Unfortunately, all patients did not have gastrointestinal X-ray studies 
at the time of their postoperative gastroscopic studies. However, in cases where 
these studies were made, the findings are tabulated in terms of appearance of mucosa 
and gastric motility for the sake of comparison with the gastroscopic picture. 

It should be pointed out that the surgery in these patients was performed by a 
number of different surgeons. In all cases there is evidence in the surgical specimens 
of definite nerve tissue. For the most part, patients chosen had been cooperative 
about pre- and postoperative studies, and only patients have been included who 
cooperated well for gastroscopic examination. 
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RESULTS 

In presenting the results of this study, it is felt advisable to consider the 
two groups separately. In a general way, the findings in both groups are 
similar but there are certain significant statistical differences. No attempt 


TABLE I 


Vagotomy alone 


PREOPERATIVE 


POSTOPERATI\'E 


Patient i 

^ge 

Free 

Acid 

Gastroscopy 

1 

Result 

Month P.O. 

^ Free 
Acid 

Gastroscopy 

X-ray P.O. 

^lucosa 

Jtotility 

Good 

Poor 

Mucosa 

Motility 

H.W. 

55 

6° 

Superficial 

Normal 

+ 


4 


Superficial 

Pyloro- 

Pyloro- 




gastritis 






gastritis 

spasm 

spasm 

M.N. 

51 

45° 



+ 


5 

0° 

Superficial 

Normal 

Gastric 










erosive, 


Dilata- 










Antrum 


tion 

C.L. 

55 





+ 

10 

o 

O 

Normal 

Atony 

Retention 

R.T. 

50 

51° 




+ 

12 

45° 

Hypertro- 

Normal 

Normal 










phic ero- 












1 sive 



E.J. 

50 

10° 




+ 

10 

40° 

Hypertro- 

Normal 

Gastric 










phic ero- 


Ulcer 










sive, 


(Antral) 










severe 



O.W. 

45 

104° 

Superficial 

Normal 


+ 

3 


Erosive su- 

Retention 

Retention 




gastritis 






perficial 

Atony 




1 





12 


Hypertro- 

Spasm 

Retention 










phic ero- 












sive 



M. F. 

56 

70° 

Hj^pertro- 

Normal 


-L 

1 

(J\ 

00 

o 

HealedG.U.J 

Normal 





phic gas- 






h>-per- 






tritis 






trophic 












gastritis 






Stomal ul- 




10 


As preope- 

Normal 

Stomal ul- 




cer 






rative 


cer 

O.L. 

43 

1 30° 

Normal 

Normal 

-1- 


11 

27° 

Antral and 

Normal 

Normal 










lesser cur- 












vature 













erosions 




will be made to report each case individually, but in each group there are 
certain striking cases which merit brief abstracts. 


A. Vagoioiny alone. {Table I) 

In this group, 4 patients had preoperative gastroscopic e.xaminations. In 
one case the mucosa was normal. Two patients had gastroscopic evidence of 
chronic superficial gastritis most marked in the antrum. The fourth patient 
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had an easily visualized stomal ulcer surrounded by a severe degree of chronic 
hypertrophic gastritis. 

In 4 patients of this group the appearance of the gastric mucosa following 
surgery was most striking. The mucosa appeared friable and superficial ero- 
sions were seen. The color of the membrane was deeper red than one sees 
normally, and in all 4 cases the texture of the membrane was roughened and 
cobble-stone in appearance. These changes were not limited to any portion 
of the stomach wall, but were found scattered. They were most marked and 



Fig. 1 Fig. 2 


Fig. 1. E. J. Severe hypertrophic and erosive gastritis involving the antrum. There are sev- 
eral superficial erosions with some oozing of blood. 

Fig. 2. E. J. Microscopic section taken near the pylorus showing the marked round cell infiltra- 
tion into the submucosa with formation of lymphoid follicles. 

most easily seen on the greater curvature of the antrum and in the region of the 
angulus. 

One patient in this group (E. J.) illustrated these changes to a striking degree. 
Following transthoracic vagotomy for a long standing duodenal ulcer, he continued 
to have indigestion, gas and epigastric burning. There was some food relief, and it 
was necessary for him to follow a strict dietary regimen. Ten months after surgery, 
follow-up X-ray studies revealed what appeared to be a pre-pyloric ulcer. Gastro- 
scopy at this time revealed several superficial erosions in the antrum with oozing of 
blood. These erosions were surrounded by a coarsely granular mucosa which had 
such a marked appearance of infiltration that it was felt the lesion could not be dif- 
ferentiated gastroscopically from carcinoma (fig. 1). On the basis of these findings, 
a subtotal gastric resection was performed. The gross surgical specimen revealed 
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the erosions and marked h 3 'pertrophic gastritis with typical cobblestone mucosa but 
no e\'idence of carcinoma. Microscopic examination of this specimen confirmed 
this diagnosis (fig. 2) . In the sections one can see a marked infiltration of round cells 
into the submucosa and muscularis mucosae to form lymphoid follicles. In addition, 
the areas of superficial erosion are seen. 

In another case (R. T.) the patient, an alcoholic, gave us an opportunity to evaluate 
the resistance of his postoperative stomach to the trauma of a short drinking spree. 
Although he had insisted that his operation had given him marked symptomatic re- 
lief, in the ten months following he had at least 4 episodes of hematemesis. Gastros- 
copy 10 months after operation revealed a moderately severe mixed gastritis most 



a b 

Fio. 3. R. T. Acute erosive gastritis following a drinking spree. This is superimposed on a 
chronic hypertrophic and erosive gastritis. 

a. Large erosion on greater curvature of antrum with some oozing of blood. There are some 
hypertrophic gastritic changes. 

b. Coarsely nodular hypertrophic gastritis on posterior wall. There is some free blood overlying 
the mucosa. 

marked in the antrum. Both superficial and hypertrophic changes were seen and 
there were two small erosions on the greater curt'ature of the antrum. At this time 
his response to the Hollander insulin hj'pogl}’’cemia test had returned to the pre- 
operative level. Within 24 hours of his discharge from the hospital following the 
postoperative studies, he was readmitted intoxicated and having hematemesis. The 
day following readmission gastroscopic examination was repeated. In addition to 
the jrreviously noted changes of his gastric mucosa, one could now see multiple 
oozing superficial erosions in the antrum, on the angulus and along the anterior wall 
toward the lesser curvature (fig. 3). 

Although vagotomy has been emplo 3 xd in the surgical treatment of stomal ulcera- 
tion following gastro-jejunostomy^, there is no record of the duration of the healing 
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obtained. One patient in this series (M. F.) had a refractory stomal ulcer of about 
12 years duration. This lesion was observed gastrosco[)ically 2 days before a trans- 
thoracic vagotomy was performed. There was an associated severe chronic hyper- 
trophic gastritis. Ten days postoperatively gastroscopic e.xamination was repeated 
and at this time the ulcer had healed but the gastritis ])ersisted. At the time of his 
discharge from the hospital X-rays confirmed the evidence that the ulcer had healed. 
Nine months after surger}'- the patient was again having his preoperativ'e ulcer symp- 
toms and he stated that he had been following a strict dietary regime to obtain any 
sort of symptomatic relief. X-ray e.\amination again revealed evidence of a stomal 
ulcer, and gastroscopy revealed the ulcer as well as the same degree of chronic hyper- 
trophic gastritis noted in the previous examinations (fig. 4). 

Two female patients in this series (M. N. and O. L.) both obtained good sympto- 
matic relief following surgery. However, in both cases postoperative gastroscopic 
examinations revealed hypertrophic and erosive changes, most marked in the antrum 

(fig- 5)- 

In general it is seen that in this series of patients who had vagotomy alone, only 
in one case was the gastric mucosa normal following surgery (Table III). 75% of 
the patients had postoperative erosive changes and one patient showed gastritic 
changes without erosions. Of this group, 4 patients had been gastroscoped before 
surgery (Table IV). The gastric mucosa in three of these patients had undergone 
progressive changes. In the fourth a pre-existing superficial gastritis persisted 
unchanged. 

Examination of Table V reveals that there is no correlation between the 
motility of the stomach wall as judged by the gastroscopic examination and the 
status of the mucosa, although it may be significant that the one patient with 
normal mucosa had diminished motility. From the standpoint of postopera- 
tive acidity (Table VI) , it is seen that the gastritic changes in a majority of these 
cases developed in spite of a diminution of free acid. 

B. Vagotomy and Gaslroenterostomy. {Table II) 

This group of 12 patients showed fewer gastroscopic changes following 
surgery than were seen in the patients who had only vagotomy. However, 
only 4 patients had normal appearing gastric mucosa at the time of these post- 
operative studies. It is known that the incidence of gastritis following gastro- 
enterostomy is high. Schindler^® attributes this postoperative gastritis to 
lack of rhythmical contractions of the stoma. Observation of a large series 
of cases at the Gastroscopic Clinic of the Veterans Administration HospitaP^ 
tends to confirm this fact. In a series of postoperative stomachs only 10% 
had normal appearing mucosa. Therefore, the finding of normal gastric mucosa 
in 33f of this small series suggests that the ablation of vagus nerve impulses 
may favor better intrinsic rhythmic activity of the stoma. 

In 3 of the patients of this group, erosive and hypertrophic gastritic changes 
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were observed which appeared similar to those noted in the otlier group. These 
changes were not limited to the area of the stoma but were also seen distal to 


TAHLK II 


Vagotomy and Gaslrocntcroslomy or Pyloroplasty 


rRr.opERATivi: 


rfiSTorr.RATivr. 


Patient 

Age 

Free 

Acid 

Oa5tro‘?copy 

Uesult 

.Month P.O. 

I’rcc 

Acid 

Oaslroscnpy 

X-r.iy r.O. 

Mucosa 

Molility 

c 

o 

ts 

c 

Q 

Mucosa 

-Motility 

L.J. 

31 


Normal 

Spasm 

+ 


8 


Normal 

Sjtasm of 












mid- 












I)ody 


M. C. 

68 

20° 



+ 


11 


ITypertro- 

De- 











phic gas- 

creased 











tritis, an- 












I trum 



L. W. 

37 

65° 

Superficial 

Pyloro- 

-i- 


8 


Hyitertro- 

Spasm of 

Normal 




gastritis 

spasm 





])hic ero- 

mid- 











si VC 

body 


W. P. 

S3 

77° 

Superficial 

Pyloro- 

+ 


3 

60° 

Erosion 

Spasm 

Retention 




gastritis 

spasm 


i 













6 


Normal 

Normal 


M. L. 

60 

O 

O 



+ 


7 


Normal 

Normal 


J.S. 

59 

o 

O 

Superficial 

Atony 

+ 


4 

O 

O 

Hypertro- 

Spasm 

Retention 



1 

gastritis 






))hic ero- 












sive 



L. R. 

60 

45° 



+ 


12 

0° 

Hypertro- 

Atony 

Normal 










phic (no 












erosions) 



C.S. 

58 

59° 

Stomal gas- 

Normal 

-1- 


6 

60° 

Superficial 

.Atony 

Normal 




tritis, 






gastritis 






mixed 












form se- 












vere 









J-F- 

22 

25° 

Normal 

Normal 

+ 


10 

30° 

Normal 

Pyloro- 

Normal 











spasm 


E.B. 

53 

0° 




-1- 

6 

0° 

Hypertro- 

Spasm 

Normal 










phic ero- 












sive 



A. W. 

67 





+ 

8 

20° 

Pale, thin 

Atony 

PPolyp 

W. M. 

60 

35° 

Severe, sup- 

Normal 

-h 


3 

5° 

Superficial, 

.Atony 

Normal 




erficial 






no ero- 






with ero- 






sions 






sions 

1 









it in the region of the angulus and antrum. An additional 2 patients had hy- 
pertrophic gastritic changes without evidence of erosion at the time of examina- 
tion. 
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It will be noted that one patient (A,. W.) had evidences of atrophy when examined. 
This is an elderly man who had followed an inadequate dietary regime following- sur- 
gery. He had free acid on gastric analysis, but the X-ray impression of polyposis 
makes it necessary to follow his course carefully. The gastroscopic examination in 
this case failed to substantiate this X-ray finding. 

One patient in this group (W. P.) has had three gastroscopic examinations since 
smgery. Three months postoperatively he was found to have an erosion of the 
angulus associated with some chronic superficial gastritis. At the time, no specific 
dietary regime was ordered for him. A repeated examination 3 months later showed 
complete healing of the lesions and a normal gastric mucosa. Within the past two 
weeks however, he has reported to the Clinic complaining that his ulcer symptoms 


TABLE m 


Postoperative Gastric Mucosa 



KUUSES: 

Vagotomy alone (8 cases) 

1 Normal mucosa 

1 

Chronic superficial gastritis «... 

1 


0 

Atrophy 

0 

Erosions (6 cases 75%) 

With superficial gastritis 

With hypertrophic gastritis 

1 

4 

Without gastritis 

1 

Vagotomy and gastroenterostomy or pyloroplasty (12 cases) 

Normal M\ir.o<;a 

4 


2 


2 

Atrophy 

1 

Erosions (3 cases 25%) 

0 


3 

Without gastritis 

0 


P&SL CZNT 


m 

m 

0 

0 

m 

so 

m 


33i 

16f 

I6| 

Si 


0 

25 

0 


have recurred. X-rays now reveal a definite stomal ulcer, and this could be observed 
at gastroscopy. There is an associated chronic superficial gastritis. It is significant 
that this patient attributes his relapse to marked anxiety concerning his daughter 
who has recently had a psychotic episode and has been receiving shock therapy. 

From the standpoint of change in the mucosa as seen gastroscopically (Table IV) 
It is seen that three patients showed improvement. In 2 cases, mucosa was un- 
changed and in 2 others the mucosal changes seen before surgery had become more 
severe. 

The role of the rhythmic function of the stoma in preventing the development of 
gastritis following surgery is well demonstrated in Table V. Here it is seen that 
normal peristaltic activity was not seen in any of the patients with gastritic changes. 
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TABLE IV 


Postoperative changes — Preoperative Gastroscopy 



JUmDER 

TER CESrt 

Vagotomy alone (4 cases) 



Improved 

0 

0 

Unchanged 

1 

25 

More severe 

3 

75 

Vagotomy and gastroenterostomy (7 cases) 



Improved 

3 

42 

Unchanged 

2 

29 

More severe 

2 

29 




TABLE V 
Postoperative motility 



KORUAE 

IKCREASTD 

DECREASED 

Number 

% 

Number 

% 

Number 

% 

Vagotomy alone 







Mucosa normal 

0 i 

0 

0 i 

0 


m 

Gastritis 

5 

62J 

2 

25 


0 

Vagotomy and gastroenterostomy 







Mucosa normal 

2 

161 

2 

165 

0 

0 

Gastritis 

1 0 

0 

3 

25 

5 

41| 


TABLE VI 


Mucosa and postoperative acid 



1 

ITCCOSA NORHAL 

1 

GASTEmS 


Number 

% 

Number 

% 

Vagotomy alone 

i 

1 




P.O. Acid increased 

® i 

0 

1 

165 

P.O. Acid decreased 

0 

0 

5 

835 

P.O. Acid unchanged 

0 

0 

0 

0 

Vagotomy and gastroenterostomy 




1 

P.O. Acid increased 

0 


0 

0 

P.O. Acid decreased 

1 


3 

! 42 

P.O. Acid unchanged 

1 i 

■■ 

! 2 

1 28 


Gastritis is associated with diminished motility in 41% and with increased motility 
in 25% of the cases. This is demonstrated in the case of L. W., who on postoperative 
examination was found to have a marked mid-body spasm associated with erosion 
and gastritic changes (fig. 6). It may be significant that this patient is a very tense 
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individual, diflicult to examine. A( the lime of his ])reoperative e.xamination, a 
marked, ijrolongcd pylorospasm was oljservcd. In this case, vagotomy ap[)arcntly 
had little effect on gastric motility. The two patients with gastroscopic evidence of 
increased motility and normal mucosa had less marked sj)asm. 

It is dilTicuIt to make any clear-cut correlation of [)ostopcrative acidity and gas- 
tritic changes in this series since, as staled before, the evaluation of gastric acidity 
following gastroenterostomy is not an accurate i)rocedure. 

One general observation which applies equally to both of these groups of 
patients is the finding that atony is not a constant result of vagotomy. It 
will he noted that in a number of patients, j^ylorospasm or midhody spasm was 
seen either at the time of gastroscopy or during the course of X-ray studies. 
In one case'Q.F.) there was a prolonged jreriod of cardiospasm following sur- 
gery which finall)' responded to dietary management and sedation. Similar 
instances have been reported by Moses (4). In 6 of the 20 cases atony was 
observed, and in these cases antral peristalsis was sluggish and the pylorus 
appeared patulous. 


DISCUSSION 

In this series of 20 patients who have been studied gastroscopically following 
vagotomy for peptic ulceration, definite abnormalities of the gastric mucosa 
have been observed in 15 cases. In the cases of simple vagotom}'- without 
gastroenterostomy gastritic changes have been seen in 75% of the patients 
examined; in the series in which a gastroenterostomy was done at the time 
of vagotomy changes are seen in the mucosa again in 75% of the patients, but 
in only 25% of this series are the changes at all severe. In addition to ab- 
normalities in the appearance of the mucosa, abnormal motor activity has been 
observed in 13 cases. Seven of these patients had evidence of increased peri- 
stalsis; the other 6 appeared to have diminished peristalsis. In the cases of 
vagotomy without gastroenterostomy there seems to be no correlation between 
motor activity and postoperative gastritic changes. However, there does 
appear to be such a correlation in the gastroenterostomy series. 

There is a predominant general pattern to the mucosal changes seen in this 
series of cases. This pattern consists of an appearance of chronic hyper- 
trophic gastritis manifested by a coarsely granular or cobble-stone appearance 
of the gastric mucosa. This is not limited to any specific portions of the 
stomach wall, although it is most usually and easily observed on the greater 
curvature of the antrum and the region of the angulus. In one case (fig. 2) 
microscopic sections obtained when a subtotal gastric resection was performed 
10 months after vagotomy confirmed the gastroscopic diagnosis of chronic 
hypertrophic gastritis. In a number of instances there was superficial (muco- 
sal) ulceration associated with these hypertrophic changes producing a hyper- 
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trophic-erosive gastritis. There is no close correlation between the existence 
of these gastritic changes and symptoms. However, in at least 3 patients there 
was bleeding at some time after the vagotomy and there are 2 instances of 
development of stomal ulceration with typical ulcer symptoms. 

In addition to the changes in the texture of the mucosa certain cases revealed 
changes in the color of the mucosa. This color was usually a darker shade of 
red than is usually seen. The significance of this change is difficult to interpret 
in the light of the report of Wolf and Andrus'® who were able to observe the 
gastric mucosa of a subject through a gastrostomy before and after vagotomy 
and found that in their case the color of the mucosa became more pale. It is 
not unlikely that this pallor may have been a transitory change. The post- 
operative observations in this case were only carried out for a brief period. 
It is my feeling that the color changes seen in so many of the operated patients 
in this series and reported also by Wolff'^ represent an alteration in the circula- 
tion. 

Etiologic factors too ntimerous to mention have been described for chronic gas- 
tritis'® In this series there is one common etiologic denominator, the removal of 
the central cholinergic supply to the gastric mucosa. This is in turn associated with 
what appears to be an almost specific gastroscopic picture. It is weU known that 
this interruption of innervation at least theoretically diminishes peristaltic activity 
of the hollow viscera as well as acid, pepsin and mucin secretion®'. Whereas these 
results of vagotomy may favor the healing of typical chronic peptic ulcer, certain 
adverse effects may he produced by the operation. 

Ivy®® has pointed out that vagotomy leaves the vasoconstrictor and motor inhib- 
itory fibers unopposed. In studies carried out by Boles and his associates®® the 
correlation between peptic ulceration and abnormalities of the circulation was de- 
scribed. It is not unlikely that the unopposed vasoconstrictor state resulting from 
vagotomy produces in the wall of the stomach a condition of relative circulatory 
insufficiency similar from the functional standpoint to that described by Boles and 
ascribed by him to extragastric circulatory disorders of several types. 

The role of mucin in maintaining the integrity of the gastrointestinal mucous 
membranes has been demonstrated by several investigators. In the case of the 
gastric mucosa, Babkin and Komarov®* as weU as Wolf and WoffP-®® have reported 
on this protective function of mucin. In their most recent report, Wolf and Wolff®® 
stress also the dissociation between acid and mucin secretion. Mucin secretion is 
diminished by vagotomy and thus lowers the resistance of the gastric mucosa to 
direct trauma. Beazall and Ivj'®' demonstrated the development of peptic ulceration 
in the stomachs of vagotomized rabbits when fed a diet high in residue content. One 
of the patients in this series (R- T.) carried out a somewhat similar e.xperiment b}' 
going on a short alcoholic spree which resulted in gastric erosions and hemorrhage. 
Another patient (W. P.) demonstrated the lowered resistance of his gastric mucosa 
probably as a result of acid-mucin dissociation, developing a marginal ulcer during 
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a period of anxiety and concern for liis psychotic daugiiter. In cases of this sort it 
is not unlilcely that histamine secretion is stimulated and this in turn produces the 
increase in acid and peptic activity-. In the case of the patient M, F,, healing of 
his anastomotic ulcer was probably a result of bed rest and ideal medical care. On 
a general diet at home, the ulcer soon recurred in spite of vagotomy. 

The fact that gastritic changes arc seen less frequently in patients who had gastro- 
enterostomy at the time of vagotomy may be c.xplained on the basis of the more 
rapid emptying of the stomach. As a result, physical trauma is not as prolonged as 
in the unoperated stomach. 

Although it is known that interference with normal innervation of certain body 
structures produces atrophy, atrophic changes were seen in only one patient in this 
series. It is possible that the gastritic changes seen in some of these patients may 
eventually become atrophic. Schindler^® has reported this as a sequel to chronic 
superficial gastritis. Atrophy developing in the soil of a chronic hypertrophic gas- 
tritis has been seen by the author'®. 


SUMMARY 

1. Vagotomy produces definite gastritic changes in the ’gastric mucosa. 
These changes occurred in 75% of patients having vagotomy alone and in 
almost 50% of cases in which gastroenterostomy was done at the time of vagot- 
omy. The mucosal changes most commonly seen consisted of hypertrophic 
gastritis not limited to any one portion of the stomach and frequently asso- 
ciated with superficial erosions. 

2. It is felt that the changes which occur as a result of vagotomy influence 
the development of gastritis. These changes consist of : (a) altered circulation ; 
(b) altered secretion of mucin together with dissociation of acid and mucin 
secretion; and (c) altered motility. 

3. These changes perhaps reduce the resistance of the gastric mucosa to 
physical trauma. It is interesting to note, then, that the operation which 
primarily separates the gastric mucosa from psychic trauma makes it more 
susceptible to physical trauma. 

4. It is impossible to correlate the changes seen with the degree of free 
acidity found after vagotomy. It is furthermore impossible in patients with 
gastroenterostomy to correlate these changes with the insulin test. In the 
patients who had vagotomy onty, the gastritic changes developed in spite of 
evidences by means of the insulin test, that the vagotomy had been complete. 

5. The presence of a gastroenterostomy which functions well serves to pro- 
tect the gastric mucosa from these traumatic factors by permitting more rapid 
gastric emptying and by permitting the reflux of alkaline small bowel contents. 
This factor accounts for the relatively smaller incidence of gastritic changes in 
the cases in which a gastroenterostomy was done at the time of vagotomy. 



GASTRIC MUCOSA AFTER VAGOTOMY 


317 


REFERENCES 

> Deagstedx, L. R., Palmer, W. L., Schaeeh, P, W., and Hodges, P. C.: Gastroenterology, 3: 
450, 1944. 

’ Rttpein, J. M., Crimson, K. S., and Smith, R. C.; Gastroenterology, 7: 599, 1946. 

’ Moore, F. D., Chapman, W. P., Schulz, M. D., and Jones, C. M.: New England J. Med., 234: 
241, 1946. 

» Moses, W. R.: New England J. Med., 237: 603, 1947. 

‘ Smith, R. C., Rueein, J. M., and Bavun, G. J.: Southern Med. J., 40: 1, 1947. 

‘Thornton, T. F., Storer, E. H., and Dragstedt, L. R.: J. A. M. A., 130: 764, 1946. 

’ Jordan, S. M.: Gastroenterology, 9: 237, 1947. 

‘Edsterman, G. B.; Gastroenterology, 8: 575, 1947. 

• Crimson, K. S., Baylin, G. J., Taylor, H. M., Hesser, F. H., and Rundles, R. W.: J. A. M. A., 
134: 925, 1947. 

“ Thorek, P.: j. A. M. A., 136: 1141, 1947. 

” Collins, E. N., and Stevenson, C. W.: Gastroenterology, 10: 205, 1948. 

“Best, C. H., and Taylor, N. B.: Physiological Basis of Medical Practice, Baltimore; Williams 
and Wilkins: 860, 1945. 

“ Paulson, M., and Gladsden, E. S.: Bull, of the Johns Hopkins Hosp., 81: 107, 1947. 

“Wolfe, R.: Gastroenterologi’, 10: 231, 1948. 

“Hollander, F.; Gastroenterologj', 7: 607, 1946. 

“ Schindlee, R.; Gastritis. New York: Grune and Stratton, 21S, 1947. 

” Unpublished data. Veterans Administration Hospital Gastroscopio Clinic, Los Angeles Calif. 

“ Wolf, S., and Andrus, W. D.: Gastroenterology, 8: 429, 1947. 

“ Schindlee, R.: Gastritis. New York: Grune and Stratton, 112, 1947. 

Boceus, H. L.: Gastroenterology, Vol. I. Philadelphia: Saunders, 278, 1946. 

« Babkin, B. P.; Canad. M. A. J., 29: S, 1933. 

“Ivy, a. C.: J. A. M. A., 132: 1053, 1946. 

“Boles, R. S., Riggs, H. E., and Grieeiths, John O.: Am. J. Digestive Diseases, 6: 632, 1939. 

“ Babkin, B. P., and Komarov, S. A.: Canad. M. A. J., 27: 463, 1932. 

“Wole, S., and Wolfe, H. G.: Human Gastric Function, New York: Oxford U. Press, 168, 1943. 
® Wolf, S., and Wolff, H. G. : Gastroenterolog>', 10: 251, 1948. 

“ Beazall, j. M., and Ivy, A. C.: Arch. Path., 22: 213, 1936. 

“ ScmNDLEE, R.: Gastritis, New York: Grune and Stratton, 83, 1947. 

Unpublished data. Veterans Administration Hospital Gastroscopic Clinic, Los Angeles, Calif. 



GASTnor.NTr.soi,ooY 
Vol. 11, No. 3, Scplcml)cr 191B 
I’rinled in U. S. A. 


ACUTE CHOLECYSTITIS 

Correlation of Bacteriology and Mortality* 

Lkon Goldman, M.D., John A. Mop.gan, M.D, and Jkkomi: Kay, M.D. 

From the Division of Surgery, University of California Medical School, and the Department of Public 
Ileallh, City and County of San Francisco, California 

INTRODUCTION 

Many studies have been reported by various observers on the bacteriology 
of acute and chronic cholecystitis. Andrews and Henry* reported sterile cul- 
tures from the gallbladder in 68 per cent of patients with chronic gallbladder 
disease, 58 per cent of patients with acute gallbladder disease, 75 per cent of 
patients with stones but with a normal gallbladder wall, and in 87.5 per cent 
of patients with a normal gallbladder. Magner and Hutcheson-, in a com- 
prehensive review, reported the contents of the gallbladder to be sterile in 
65 per cent of all patients studied . Lester® reported that in patients with acute 
gangrenous cholecystitis cultures were sterile in 41 per cent, and in patients 
with acute nongangrenous cholecystitis the cultures were sterile in 72 per cent. 
While the presence of a positive culture does not necessarily denote bacterial 
infection, inasmuch as this is found occasionally in normal gallbladders, our 
study shows a direct correlation between the incidence of positive cultures and 
the duration of the disease, the morbidity of complications, and the mortality 
rate. 

Bacterial studies were made in patients with acute cholecystitis who were 
operated upon on the University of California Surgical Service at the San 
Francisco Hospital during the 10 year period from 1936 to 1946. This hospital 
is a city charity hospital where disease processes are often encountered in an 
advanced stage. During this time it was possible to obtain bacterial studies 
on 160 patients with acute cholecystitis. On drainage of the acutely inflamed 
gallbladder, or shortly after its excision, its fluid content was aspirated and, 
together with a segment of the wall about 1 cm. square, was sent to the labora- 
tory for aerobic and anaerobic cultures. In addition, cultures were obtained 
in 91 patients with chronic cholecystitis for comparison. Table 1 shows the 
results of bacterial cultures from 251 patients. It is coincidental that sterile 
cultures were obtained from exactly 43 per cent of both groups. The table 
shows the wide variety of organisms grown in pure and mixed culture. In 
those patients with acute cholecystitis, the colon bacUlus in pure culture and 
associated with other organisms predominated; Staphylococci, Streptococci 

* Read at the Annual Meeting of the American Gastroenterological Association in Atlantic City, 
April 30, 1948. 
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and anaerobes following in frequency in the order named. A host of other 
organisms were found only occasionally, which certainly suggests that some of 
' them may not have been pathogenic. 

The fluid content of the gallbladder was found to be sterile in 58 per cent of 
patients with acute cholecystitis, while the gallbladder wall was sterile in 49 

TABLE 1 


Bacterial cultures in 251 patients vnth gallbladder disease 


CULTUSE RESULTS 

CHXONIC CHOLECTSrmS 

ACUTE CHOLECYSTITIS 

Number 

Per Cent 

Number 

Per Cent 

'Negative 

39 

43 


43 

i. Coli (alone) 

8 

9 


18 

!. Coli and Strep 

3 

3 



, 5. Coli and anaerobic cocci 

2 

2 



i. Coli and others 

7 

8 



5. Coli, anaerobes and Strep 



14 

9 

E. Coli, anaerobes and Staph 




2 

E. Coli, Gram positive cocci 




1 

E. Coli, Welchii, Staph., Proteus 




2 

Hemolytic Staph 

11 

12 

10 

6 

Nonhemolytic Staph 

4 

4 



Staph, and Strep 

1 

1 

2 

1 

Beta Strep 

1 

1 

2 

1 

Strep. Viridans 


3 

6 

4 

Diphtheroids 


4 

3 

2 

Ftiedlander’s bacillus 


1 

2 

1 

Catarrhalis 



2 

1 

Proteus 

1 

1 



Typhoid 



2 

1 

Gram pos. rods (anaerobes) 

2 

2 



Salmonella 

1 

1 



Pyocyaneus and Diphtheroids 

1 

1 



Aerobic spores 

2 

2 



Anaerobes 



2 

1 

Gram negative rods 



2 

1 

Proteus, gas anaerobes, E. Coli 



3 

2 

Gram neg. rods. Diphtheroids 



2 

1 

Subtilis, Gram pos. cocci. Yeast 



2 



per cent. The incidence of sterility of both the content and the wall was 43 
per cent. 

The lowest incidence of positive cultures was 35 per cent during the first 24 
hours of the onset of acute cholecystitis (Chart 1). The incidence then rose so 
that during and after the third day the percentage of positive cultures varied 
from 65 to 80 per cent. Those patients operated upon between the 11th and 
35th days showed an incidence of positive cultures of only 46 per cent. During 
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this latter period the gallbladder inflammation was cither subsiding or quies- 
cent. Study of this chart suggests that the most favorable period for surgical 
intervention is cither during the first three days or after the reaction in the 
gallbladder is on a downward trend or has subsided. This is home out by a 
comparison of culture results shown in Table 2. The incidence of positive 



TABLE 2 


Culture results in 251 patients with gallbladder disease 



NEGATIVE 

CULTURE 

POSITIVE 
' CULTURE 


% 

43 

% 

57 


43 

57 


21 

79 



cultures in the entire group was 5 7 per cent ; in those patients who died following 
surgery the incidence was 79 per cent. 

This comparison would suggest that there is a correlation between the 
incidence of positive cultures and the mortality rate. During the first three 
days of the attack when the incidence of positive cultures was at its lowest, 
the over aU mortality rate was 3.2 per cent (Table 3), while between the fourth 
and eighth days of the attack the mortality rate rose fourfold to 12.8 per cent, 
and during the subsiding or quiescent period the mortality rate dropped to 4.4 
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per cent, approaching the low mortality that was encountered during the first 
three days. Patients operated on between the fourth and eighth days were 
taken to surgery because the symptoms, signs and laboratory data suggested 
that the inflammatory process in the gallbladder was progressing or perforation 
had taken place. There were ten patients with perforation of the gallbladder 
operated on in the 4 to 8 days period with five deaths, a mortality of 50 per 
cent for this group. The highest mortality rate for the series (16.2 per cent) 
was in those patients over 50 years of age who were operated on during the 
4th to 8th day of the attack. 

These bacterial studies explain the lack of signs of acute inflammation which 
may be seen histologically in sections of gallbladders showing acute cholecy- 
stitis. Whereas a small percentage of specimens may show marked poly- 
morphonuclear leucocytic infiltration, and even abscess formation in the walls 
of the gallbladder, most specimens, particularly during the first three days of 
the disease, show marked edema and h 3 rperemia with l 5 miphocytic and eosino- 


TABLE 3 

Acute cholecystUis (160 Cases) 


PTTRATIOK 07 ATTACK 

MOSTALIIV SATE (PEE CENT) 

Over so years of age 

Under 50 years of age 

ToUl 

6<iys 

1-3 

4.1 

2.0 

3.2 


16.2 

7.2 

12.8 

U-3S 1 

5.4 

1.8 

4.4 


philic infiltration. As observed by McKibbin and McDonald-*, there may be 
small groups of polymorphonuclear leucocytes which in themselves may not 
denote bacterial invasion. These authors also showed that the bacterial 
flora of normal and inflamed gallbladders were the same and they emphasize a 
noninfectious origin of acute cholecystitis. 

In patients -with histological evidence of acute gangrenous cholecystitis 
there may be found large groups of polymorphonuclear leucocytes infiltrating 
the area surrounding necrosis in the gallbladder wall. The occurrence of 
previous attacks will determine the presence or quantity of fibrous tissue in 
parts or all of the gallbladder wall . The relationship of the arterial and venous 
blood supply to the gallbladder wall may be a factor in the speed of develop- 
ment of acute gallbladder disease. Thickening of the gallbladder wall in 
acute cholecystitis is due mainly to edema of the outer layer. Thickening of 
the serosa with round cell infiltration, dilatation of the lymphatics and capil- 
laries and the deposition of fibrinous exudate are common findings. The 
mucosa is often found to be normal. 
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In a correlation of the mortality with the type of operation (Table 4) it is 
seen that in four patients where just an abscess was drained the mortality rate 
was 50 per cent. The next highest mortality rate was in those patients who 
had cholecystostomy. Drainage of the gallbladder was performed in those 
patients who were elderly or poor risks when there was some contraindication 
to extensive surgery, such as the presence of an abscess, or when the build 
or obesity of the patient would have permitted cholecystectomy only with 
difficulty. It has been our feeling that in many of these elderly patients en- 
countered at this type of hospital a cholecystostomy is still indicated and that 
more extensive surgery would result in an increase in mortality rate. In this 
series of 160 patients operated upon for acute cholecystitis the mortality rate 


TABLE 4 


operative mortality 
Acute Cholecystitis 


OPERATION 


NtJVBER CASES 


MORTALITY 
PER CENT 


Cholecystostomy 

51 


Cholecystectomy 

87 

Cholecystectomy and common duct exploration 

18 


Drainage abscess 

4 





Total 


160 


9.3 


TABLE 5 
Acute Cholecystitis 



OVEi 50 YEARS 
or AGE 

UNDER 50 YEARS 
or AGE 

TOTAL 

T>riimhp.r of pafmnfs 

90 (56%) 

12 

70 (44%) 

3 

160 

Deaths 


Mortnlitv T^nte 

13.3% 

4.3% 




was 9.3 per cent. During the last three years of this period the mortality rate 
was 5.1 per cent. 

Table 5 shows that out of 15 deaths in the series, 12 deaths occurred in 
patients over 50 years of age, with a mortality rate of 13.3 per cent in that 
group. The causes of death in the operated patients can be seen in Table 6. 
Septic complications accounted for 53.3 per cent of the total postoperative 
deaths, again indicating a correlation between the high incidence of positive 
bacterial cultures and the mortality rate. Six, or 40 per cent of the patients 
who died had a peritonitis, subphrenic or subhepatic abscess, and two, or 13.3 
per cent, had a blood stream infection with positive blood cultures. This 
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■would strongly suggest that even though bacterial invasion may play a second- 
ary role in the etiology of acute cholecystitis, the high mortality rate, and high 
morbidity and liability to complications are associated -with the presence of 
bacteria in the acutely inflamed gallbladder. 

In an analysis of the extent of the disease (Table 7) it -was found that in 
127 patients or 80 per cent the process -was limited to the gallbladder; in 10 
patients, or 6.2 per cent, areas of gangrene -were present; 10 patients, or 6.2 
per cent, were found to have empyema of the gallbladder as recognized by its 

TABLE 6 


Causes of death in operated cases of acute cholecystitis 


j 

1 

PER CENT 



40.0l„ , 



13 .3r-^ 

Hepato-renal Syndrome j 


6.6 


2 ' 

13.3 


2 

13.3 

Other Causes 


Hemorrhage 1; Anesthesia 1 

2 

13.3 


15 

100 



TABLE 7 


Analysis of 160 operated cases of acute cholecystitis 



maiBER 

PER CENT 


127 

80.0 


10 

6.2 


10 

6.2 

Acute Gangrenous Cholecystitis with perforation and generalized peri- 

7 

4.2 

Acute Gangrenous Cholecystitis with localized perforation 

6 

3.6 




160 

100 



purulent contents and verified by smear and culture; 7 patients, or 4.2 per 
cent, sho-wed a perforation -with generalized peritonitis; -while 6 patients, or 
3.6 per cent, sho-wed acute gangrenous cholecystitis -with perforation and abscess 
formation. 

In 10 patients -with acute cholecystitis, penicillin was administered intra- 
muscularly every three hours up to the time of the immediate period before 
surgery in doses of from 30,000 to 100,000 units. In 8 of these patients the 
contents of the gallbladder failed to show any penicillin; in the other two 
patients the penicillin level of the gallbladder contents was shown to be .00329 
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and .002 units per cc., which is usually considered ineffective in combatting 
most of the pathogenic bacteria. Antibiotic therapy, however, is certainly 
indicated in an attempt to prevent or control the septic complications. 

In 1936 a general policy was adopted for the treatment of patients with 
acute cholecystitis on this hospital service, and with some c.xceptions has been 
followed since. Patients seen during the first three days of the attack are 
operated upon unless there is some contraindication to surgery. Patients 
seen after that time are kept under observation and in the event that pro- 
gression is noted in any of the findings, namely, temperature, pulse, pain, ten- 
derness, rigidity, white blood cell count, polymorphonuclear or nonfilaraent 
count, the patient is operated upon after proper preparation. If during this 
period the patient’s findings all improve, the inflammation is allowed to sub- 
side and the patient is operated on during an interval. If during the period of 
regression the patient suddenly has a recurrence of acute cholecystitis, opera- 
tion is done immediately. We prefer to wait after the 11th day and as long 
as four or five weeks before operating upon a patient with subsiding acute 
cholecystitis. As will be noted, the increased mortality rate for surgery under- 
taken on the 4th to Sth day was therefore due mainly to the fact that the in- 
flammatory process was progressing or that perforation had already taken 
place. 

Cholecystostomy is usually done through a short paracostal incision under 
local anesthesia, the gallbladder being opened and an attempt made to re- 
move the obstructing stones, since 93 per cent of the patients with acute 
cholecystitis have gallstones. Cholecystectomy is often accomplished in 
patients who have a small abscess between the gallbladder and the liver or 
around the neck of the gallbladder, but cholecystostomy is indicated in the 
presence of large abscesses. Cholecystostomy may also be done in the severely 
ill patient with acute cholecystitis and jaundice from acute hepatitis, or acute 
cholangitis associated with a common duct stone, the complete operation being 
deferred to a later period. In patients with associated acute pancreatitis 
and cholecystitis, cholecystostomy may be the procedure of choice. 

SUMMARY 

1. The presence of a positive bacterial culture in patients with acute chole- 
cystitis does not necessarily mean that the organisms are pathogenic, in the 
etiology of this disease. 

2. The lower incidence of positive culture during the first three days of 
acute cholecystitis is associated with a low mortality rate when surger}’’ is 
carried out during that period. 

3. The highest mortality rate occurs with operation between the 4th and 
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8th days when the incidence of positive bacterial cultures and perforation is 
at its highest. 

4. The mortality rate and the incidence of positive culture drop between the 
11th and 35th days. 

5. At least 53.3 per cent of the complications of cholecystitis are due to 
bacterial infection which may be avoided by earlier surgery and by proper 
use of antibiotic therapy. 

6. This study suggests that the etiology of acute cholecystitis must be 
based on a mechanical circulatory or chemical origin and that bacterial in- 
fection plays a secondary role which accounts for the majority of the morbidity 
of complications and mortality. 


The bacteriological studies were carried out under the supervision of Drs. Raymond J. Reitael 
and .Arthur Haim. 
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EFFECT OF INSULIN HYPOGLYCEMIA ON GASTRIC SECRE- 
TION IN DUODENAL. ULCER AND CONTROLS'^ 

Asnnij \ViNKEr..sTF.iN-, M.D. and MANrur.ii M.D. 

From the GaslroitilcsIitiaJ Clttiic of the Medical Department, The Mount Sinai Ilospital, New York City 

INTRODUCTION 

Subcutaneous, intramuscular, or intravenous injection of insulin provokes 
a secretion of acid gastric juice in man and dog. This secretion can be pre- 
vented or erased by the intravenous or peroral administration of glucose, or, 
by the simultaneous administration of adrenalin*®. The secretion takes place 
only after the blood sugar falls to a hypoglycemic level. The level to which 
the blood sugar falls after the intravenous injection of 15-20 units varies from 
25 to 65 mg.%. Though it is claimed that a gastric secretory response may be 
obtained at a higher level it is safer to judge the absence or presence of the 
response only after a fall at least to 50 mg.% has been obtained®. The situa- 
tion is not fundamentally changed in the diabetic, because there also a fall 
to hypoglycemic levels after an adequate dose of insulin causes the expected 
gastric secretion*®. Clearcut proof that insulin acts via hypoglycemia and 
that this hypoglycemia acts through central vagus stimulation was furnished 
by the following facts. In dogs, atropine prevents the gastric secretory re- 
sponse to insulin®. This was found also in man, though rather large amounts 
of atropine (1.5 mg) were necessary^. 

Section of the vagus nerves completely abolishes the secretory response to insulin, 
although it does not interfere with the action of histamine on the stomach*®-**. It 
is thus seen that insulin h3q)oglycemia acts exclusively on the vagus nucleus and has 
no peripheral action, that means that it acts neither directly on the gastric secretory 
cells nor on intragastric nerve plexuses nor on gangUon cells nor on the peripheral 
circulatory mechansims which may be of importance in gastric secretion. The final 
proof that it is the vagus center which is thus responsible for the insulin action on 
gastric secretion was furnished in an experiment by La Barre and Cespedes**, who 
were able to stimulate gastric secretion in a dog whose head remained connected 
with the trunk only by the vagus nerves, and whose head received blood by cross 
circulation from a dog made hypoglycemic with insulin. 

The fact that insulin causes gastric secretion only through the vagus nucleus has 
led to the use of insulin hypoglycemia as a test for the completeness of severance 
of the vagal innervation of the human stomach (Hollander,®). It may be inferred 
from the known facts that a positive postoperative secretory gastric acid response to 
insulin hjqioglycemia, whether in dog or in man, denotes that the procedures in- 

* Read at the Annual Meeting of the American Gastroenterological Association in Atlantic City, 
April 30, 1948. 
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tended to interrupt the entire vagal innervation of the stomach have not been per- 
formed successfully. 

The gastric juice secreted in response to insulin hypoglycemia reaches a free and 
total acidity about equal to that of histamine juice. It contains more pepsin and 
apparently more mucus®-’®. The composition of this juice therefore resembles 
strongly that of the typical vagal juice obtained by sham feeding. The highest rise 
in acidity in humans was found by Roholm to occur 40-60 minutes after intravenous 
administration’**. In our material, we foimd the high point usually 90-105 minutes 
after giving the insulin. Subcutaneous administration seems to give greater varia- 
tions in the time and degree of the acidity response. Variations of the dosage of 
intravenously administered insulin showed that S units are rarely sufhdent to lower 
the blood sugar to the critical level of 50 mg%, whereas 15 imits give uniform results 
in this respect, except in isolated instances. The insulin test has thus far been used 
clinically chiefly to determine the completeness of vagotomy. In an extensive study 
by Ihre* it was employed in conjection with histamine to test the vagal and chemical 
phases of gastric secretion during a single test procedure. The total volume of 
gastric secretion was collected by usmg the double Agren tube, which allows con- 
tinuous, separate withdrawal of duodenal and gastric contents. Saliva was removed 
by constant suction from the mouth. 16 units of insulin were given intravenously 
one hour after an injection of histamine. It was found by Ihre that this dose of 
insulin was sufficient to being about marked stimulation of the vagus in aU cases. 
The most marked hypoglycemic levels reached were between 24 mg.% and 67 mg.%. 
It was found that an increase of the amount of insulin to 20 units did not produce any 
stronger effect. Dire also found that the gastric secretory response coincides with, 
or immediately follows the lowest point of hypoglycemia. Hollander, however, 
found that the rise in the secretory curve starts about the time the blood sugar curve 
falls to below 50 mg.%, not at or after the minimum. It furthermore was found that 
pepsin secretion was markedly stimulated by the insulin hypoglycemia and that it 
reached much higher values than after histamine; it was assumed that histamine 
had mainly a washing out effect on the peptic cells, whereas stimulation of the vagus 
led to a true increase in secretion of the peptic ceils. In the pathological material 
studied by Due, cases with duodenal ulcer showed hypersecretion, i.e. an increased 
volume of secretion after histamine and insulin. 

CLINICAI. APPLICATION 

Although the ultimate cause of peptic ulcer is unknown, all authorities agree 
that the mechanism of its production is connected with the action of free 
hydrochloric acid and pepsin on a susceptible mucosa. It therefore is of the 
greatest importance to study closely this “acid” factor. Previous studies by 
one of the authors (Winkelstein) seem to have demonstrated that the chemical 
(hormonal) phase as studied with bouillon and histamine is not disturbed in 
peptic ulcer. However, when the response to sham feeding (chewing of an 
orange) and the night-secretion were studied, he found that these were mark- 
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edly increased in patients with duodenal ulcer'’. It is agreed by physiologists' 
that the response to sham feeding and the night-secretion arc both produced 
through vagal mechanisms. In view of the strong probability t^at peptic 
ulcer is ultimately a psychosomatic disease'® and in view of studies which 
indicate that the persistence of free acid after subtotal gastrectomy is due to 
vagus nerve influence'’, it seems increasingly important to study the cephalic 
or vagus phase of gastric secretion in ulcer. This would help to elucidate the 

TABLE I 


Control Cases Given 15 Units Jnsttlin Intravenously 


PATIEf^T NO, 

FREE ACIDXXy IN CLINICAL UNITS 

nlOODSTOAR MO % 

Fasliug 

Maiiniiim ^ 

Rise from fasting 
level 

Fasting 

3S minutes 

1 

0 

52 i 

52 

115 

30 

2 

0 

54 

54 

95 

40 

3 

0 

30 

30 

SO 

30 

4 

0 

50 

50 


30 

5 

0 

60 

60 


56 

6 

0 

36 

36 


20 

7 

0 

52 

! 52 


40 

8 

0 

30 

30 


50 

9 

0 

16 

16 


35 

10 

0 

' 36 

36 


25 

11 

0 

56 

56 


60 

12 

8 

58 

50 


50 

13 

0 

32 

32 


15 

14 

0 

35 

35 


23 

15 

0 

40 

40 


15 

16 

0 

60 

60 


25 

17 

0 

26 

26 


26 

18 

0 

1 

54 


23 


Average rise: 43 Average bloodsugar at 35 min.: 32 mg % 


Comment; In 18 control cases the highest free acidity values after the hypoglycemia averaged 
43 units. If we consider the fasting level the average rise was also 43 units. The average bloodsugar 
35 minutes after the intravenous insulin administration was 32 mg %. 

problem of the pathologic physiology of gastric secretion in the ulcer disease 
more fully. 

Because of these considerations it was decided to study the effects of insulin 
given in varying doses and through different routes (subcutaneous and intra- 
venous) on gastric secretion in normals and in patients with duodenal ulcer 

MATERIAL 

Patients in the Gastrointestinal Clinic with chronic uncomplicated duodenal 
ulcer were utilized for this study. The normals were chosen from a group with 












EFFECT OF INSULIN EYPOGLYCEMIA 


329 


TABLE n 

Duodenal Ulcer Cases Given IS Units Insulin Intravenously 


PmENT KO. 

ysXE AODIXy in clinical iinxts 

BIOODSOOAS UG % 

Fasting 

Maxim um 

Rise from fasting 
level 

Fasting 

35 minates 

1 

10 

68 

58 


35 

2 

26 

104 

78 


15 

3 

16 

110 

94 


30 

4 

0 

86 

86 


40 

5 

48 

106 

58 


25 

6 

0 

86 

1 86 


30 

7 

0 

62 

62 


20 

8 

10 

70 

60 

90 

40 

9 

20 

90 

70 

90 

20 

10 

44 

72 

28 

70 

30 

11 

0 

100 

100 

no 

65 

12 

20 

84 

64 

no 

35 

13 

0 

70 

70 

75 

15 

14 

0 

122 

122 * 

75 

30 

IS 

30 

146 

116 

75 

30 

16 

0 

70 

70 

60 

so 

17 

18 

102 

84 

80 

20 

18 

0 

90 

90 

90 

40 

19 

30 

98 

68 

85 

23 

20 

22 

88 

66 

80 

30 

21 

24 

118 

94 

70 

20 


Average rise: 7? units Average bJoodsugar at 35 min.: SI mg % 


Comnient: In 21 patients with duodenal ulcers the highest free acidity values after the hypo- 
glycemia averaged 92 units, disregarding the fasting level. If we consider the fasting level, the 
average rise was 77 units. The average bloodsugar at 35 minutes after the intravenous insulin 
administration was 31 mg %. 

TABLE m 


Patients vnth Gall Bladder Disease Given 15 Units Insulin Intravenously 


i*ATn:KT 

KO. 

aiACNOSIS 

Tizz Acmm j 

BLOODSaCAi KB % 

Fasting 

Maximum 

Rise 1 

Fasting 

35 minutes 

1 

Po5tcholcc>’stcctomy syndrome 

0 

88 

88 1 


35 

2 

Same 

16 

84 

68 


50 

3 

Same 

0 

88 

88 

90 

25 

4 

Same 

0 

70 



20 

5 

Gall stones 

14 

90 

76 1 

i 

35 

6 

Cholecystitis 

20 

88 ’ 

68 


50 

7 

Biliarj' dyskinesia 

0 

80 

80 

1 

1 

30 


I'rcc Acidity, Average rise: 77 units Bloodsugar: Average rise at 35 minutes: 35 mg % 


Comment: In 7 cases of various tj-pcs of gall bladder disease (including 4 cases of the postcholecys- 
icclomy s>'ndromc) the aridity response to the hj-poglycemia produced by IS units of insulin in- 
travenously was as high as in the duodenal ulcer cases. 
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TABLE IV 

Controls and Ulcers Given 15 Units Insulin Intravenously (2 separate tests) 


Constancy of Response 


FATIE.VT NO. I 

DATE 

DIAGNOSIS 

PASTING 

MAXiiftru 

RISC PXOU 
PASTING 
LEVEL 

DLOODSUCAE 

Fastini: 35 min. 

1 

6-13-47 

Control 

0 

28 

28 

30 

1 

6-20-47 


0 

40 

40 

15 

2 

6- 4-47 

Control 

0 

35 

35 

25 

2 

6-11-47 


0 

35 

35 

23 

3 

6- 2-47 

Control 

0 

60 

60 

15 

3 

6-13-47 


0 

58 

58 

20 

4 

6- 9-47 

Control 

16 

60 

44 

15 

4 

6-23-47 

1 

0 

60 

60 

25 

5 

6- 9-47 

Control 

0 

24 

24 

20 

5 

6-27-47 


0 

32 

32 

15 

6 

6-16-47 

Control 

12 

56 

44 

25 

6 

6-27-47 


0 

54 

54 

23 

7 

6- 9-47 

Control 

0 

28 

28 

20 

7 

6-27-47 


0 

30 

30 

20 

8 

3-15-48 

Peptic ulcer 

6 

102 

96 

20 

8 

3-22-48 


6 

92 

86 

30 

9 

6- 9-47 

Peptic ulcer 

12 

90 

78 

50 

9 

6-30-47 


20 

88 

68 

15 


Comment: Repeated insulin tests meals (controls and ulcers) show practically the same type 
of response {in the same patients). 


TABLE V 


Achlorhydria Cases Given 15 Units Insulin Intravenously 


i 

PATIENT NO. 

1 

DIAGNOSIS 1 

BtOODSDGAE UG % j 
(35 MIN. ATTES 1 
insulin) 

SESPOKSE 
(PLEE HCl) 

1 

Achlorhydria (histamine) 

35 

0 

2 

Achlorhydria “ 

35 

0 

3 

Achlorhydria “ 

40 

0 


Comment: In 3 cases of histamine refractory achlorhydria, there was no rise in free acidity after 
15 units of insulin intravenouslJ^ 


vague or transient digestive symptoms with negative X-ray findings. They 
were instructed to eat a light supper the previous night and to present them- 
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TABLE VI 

Controls Given 5 Units Insulin Intravenously 


PATIENT NO. 

J 

PEEE AdDlTY 


BIOODSDOAK MG % 

Fasting 

Maximum 

Rise from fasting 
level 

Fasting 

35 minutes 

1 

0 

54 

54 

90 

60 

2 

0 

64 

64 

80 

55 

3 

0 

54 

54 

80 

25 

4 

0 

52 

52 

105 • 

80 

5 

0 

40 

40 

100 

60 

6 

0 

44 

44 

90 

60 

7 

0 

18 

18 

90 

45 

8 

16 

74 

58 

80 

55 

9 

0 

30 

30 

75 

65 

10 

0 

14 

14 

85 

50 

11 

0 

38 

38 

80 

30 

12 

20 

42 

22 

105 

50 

13 

8 

92 

84 

70 

34 

14 

0 

25 

25 

80 

40 


Average rise: 43 Average 3S minutes: 50 mg % 


Comment; In 14 controls, the average acidity rise after 5 units of insulin given intravenously 
was 43 clinical units. The average of the bloodsugar after the insulin in 14 cases was SO mg %. 


TABLE VII 

Duodenal Ulcer Cases Given 5 Units Insulin Intravenously 


rATICNT NO. 

TKEE ACmiTY 

BLOODSOOA* MO % 

Fasting 

Maximum 

Rise from fasting 
level 

FasUng 

35 minutes 

1 

1 

0 

1 54 

54 i 



2 

0 


30 



3 

22 

58 

36 



4 

0 

90 

90 



5 

IS 


62 


65 

6 

18 

70 

52 

so 

60 

7 

58 

SO 

22 


55 

8 

0 

64 

64 

I 90 

45 


A%’eragc rise: 51 Average 35 imnutcs: 56 


Coinmcnt: Despite a fall in bloodsugar to only 56 mg %, there was an average rise of 51 units 
in the free acidity in S duodenal ulcer cases. This is 10 units (20%) higher than the control 
group’s average rise of 41 units after a bloodsugar fall to 50 mg %. WTicther this 6gure is significant 
is a fjuestion for further studj’. 


selves in a fasting state at 9 a.m. the following morning. A 14 French Levin 
tube was passed into the stomach and the fasting contents aspirated for 15 
minutes and then cvcr%- 15 minutes after the insulin injection for a period of 


















TABLE VIII 


Sith'ctilancous and Jnlravenous Jnsulin Administralion compared in Duodenal Ulcers and Controls 


PATtENT NO. 

DIAGNOSIS 



1 

Duodenal ulcer 

Subc. 20 units Bloodsugar: 
65-60 mg % rise : 20-M 
(14) free HCl 

i.v. 15 units Bloodsugar: 40 
! mg % rise: 10-86 (76) 

2 

Duodenal ulcer 

Subc. 20 units Bloodsugar; 40 
mg % rise; 52-9S (46) free 
HCl 

i.v. 15 units Bloodsugar: 30 
mg % rise: 0-100 (100) 

3 

1 

Ess. H 3 i)crtension No 
G.I. scries done 

Subc. 20 units Bloodsugar: 40 
mg % rise: 4-38 (34) free 
HCl 

i.v. 15 units Bloodsugar: 75 
mg % rise: 0-102 (102) 

4 

Duodenal ulcer 

Subc. 20 units Bloodsugar: 50 
mg % rise; 0-62 (62) 

i.v. 15 units Bloodsugar: 75 
mg % rise : 0-90 (90) 

5 

Duodenal ulcer 

Subc. 20 units Bloodsugar: 
100 mg % fall; 36-0 

i.v. 15 units Bloodsugar: 70- 
35 mg % rise: 26-80 (54) 

6 

Hiatus hernia Diverti- 
culitis of colon 

Subc. 20 units Bloodsugar; 
SO mg % fall: 26-1 8 (8) 

i.v. 15 units Bloodsugar: 70- 
35 mg % rise : 8-5S (50) 

7 

Hyperacidity No d.u. 
Bronchiectasis 

Subc. 20 units Bloodsugar: SO 
mg % fall: 50-36 (14) 

i.v. 15 units Bloodsugar: 25 
mg % rise: 38-102 (64) 

8 

Functional 

Subc. 20 units Bloodsugar: 30 
mg%rise:0r-18 fl8) 

i.v. 15 units Bloodsugar; 25 
mg % rise: 0-36 (36) 

! 

Colitis 

Subc. 20 units Bloodsugar: 40 
mg % rise: 14-26 (12) 

i.v. 15 units Bloodsugar: 60 
mg % rise: 0-56 (56) 


Comment: Whereas all nine patients showed a significant rise of acidity after 15 units of insulin 
given intravenously, only 3 of these patients gave a significant response after subcutaneous insulin 
administration even though the dose was increased to 20 units. 

This route of administration should therefore not be used to determine the gastric secretor>' re- 
sponse to insulin. Apparently the rate and degree in the fall of the blood sugar fluctuates too 
widely for constant results, 

TABLE IX 


Summary of Results 



AVERAGE 
UAXntUlf RISE 
FREE HCl 

AVERACI 

BtOODSUGAR 

3S UIN. 

15 Units Insulin Intravenouslj' 


units 

43 

ms % 

32 

Duodenal ulcer 

77 

31 

Gall bladder disease 

73 

39 

Achlorhydria (histamine) 

0 

37 



5 Units Insulin Intravenously 


41 



51. 

56 
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2 hours. Insulin was administered intravenously. While it was realized that 
a fasting blood sugar and several specimens after the ins u lin would perhaps 
3 deld more information, a determination while fasting and 35 minutes after 
the insulin seemed more practical in an outpatient department. We will 
present the results of our studies in the different groups of cases in the following 
tables. At the end of each table we will comment briefly on the data presented. 

DISCUSSION 

As already stated, it is a clearly established fact that insulin hypoglycemia 
stimulates the vagus nucleus. An analysis of the acidity values as presented 
in the accompanying tables, indicates that the vagus nucleus is hyperirritable 
in patients with duodenal ulcer as compared with normals. Even lesser drops 
in blood sugar (50 — 60 mg, %) evoke a higher acid response m ulcer patients 
than in nonnals. 

In anticipation of a possible criticism not only were patients without ulcer 
studied as controls but ulcer patients and normals were given repeated tests 
(See Table IV.). In one patient 20 insulin tests were carried out adding vari- 
ous pharmacological agents and yet the curves were aU practically identical. 

This study seems to give further support to the rationale of vagotomy in the 
therapy of peptic ulcer, whether used as a prophylactic measure against post- 
operative recurrence after subtotal gastrectomy’® or as a primary curative 
measure for duodenal ulcer (Dragstedt,®). 

Another aspect of this problem which has interested us for many years is 
the possible relation of the sugar metabolism to gastric secretion and peptic 
ulcer. The rarity of the occurrence of peptic ulcer in patients with diabetes 
mellitus is notorious. The h 3 ^erglycemic level in diabetics may indeed exert 
a sedative effect on the vagus nucleus. On the other hand there exists the 
possibility that the “hunger” pains and the night pains of ulcer patients may 
be of hypoglycemic origin, or, at least may result from sudden drops in blood 
sugar levels even if these are not great. A pancreatic factor (hyperinsulinism) 
or even an anterior pituitary factor may accordingly be of importance via 
blood sugar variations in the pathologic physiology of gastric secretion in 
peptic ulcer. 

Parenthetically, the rather marked acidity response in the gallbladder cases 
is of interest. If these results are constantly found in a larger group, one may 
be able to judge more accurately the role of excessive vagal activity in gall 
bladder diseases, more specially in the post cholecystectomy syndrome and in 
biliarj' dyskinesia. It would seem worthwhile to study the possible beneficial 
effect of vagotomy in these two conditions. 

From the therapeutic point of ^^ew it seems indicated to evaluate a variety 
of agents which could possibly act in a sedative fashion on the vagus nucleus. 
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One may mention the acid-base equilibrium; the blood sugar level; the blood 
calcium; psychotherapy; and the effect of central sedatives. A systematic 
study of the effects of a variety of such agents on the gastric acidity response 
to insulin hypoglycemia might lead to new approaches in the therapeutic man- 
agement of ulcer. To date, men with conventional therapies have attempted 
to obtain an antivagal effect by using chiefly the atropine group of drugs which 
act peripherally. We think that an attack on the higher center, i.e. the dorsal 
vagus nucleus, seems more logical. 

SUiQIARV AND CONCLUSIONS 

1. Previous studies have established that insulin hypoglycemia stimulates 
the dorsal vagus nucleus. 

2. This vagal stimulation results in increased secretion of hydrochloric acid 
in the stomach. 

3. Theoretic considerations suggest that the vagus nerves play an important 
role in the genesis of peptic ulcer. 

4. Our studies were directed to determine the role played by the dorsal 
vagus nucleus in the gastric secretory disturbances of duodenal ulcer. 

5. We have found that IS units of insulin given intravenously evokes a 
markedly higher acid response in duodenal ulcer patients than in normals. 

6. Smaller doses (5 units intravenously) act likewise but give less marked 
responses. 

7. Subcutaneous administration of insulin was found to be unreliable as a 
test for vagal gastric acid secretion. 

8. Insulin hypoglycemia was found to give exaggerated acidity responses 
also in patients with gall bladder disease. 

9. The results of these studies favor the use of vagotomy in the surgical 
therapy of duodenal ulcer. 

10. The relation of the sugar metabolism to the vagus nerve function and to 
peptic ulcer is also discussed. 

11. These studies suggest that it is probably of fundamental importance to 
control or aUay the h 5 ^erirritability of the dorsal vagus nucleus in the therapy 
of peptic ulcer. 
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DISCUSSION 

Dr. Lester Dragstedx (Chicago, HI.): This paper by Drs. Winkelstein andHess 
is an interesting and important contribution to the study of the pathogenesis of ulcer. 
It confirms in a striking way the previous researches of Welin and Frisk at St. Erik’s 
Hospital in Stockholm, Sweden. These investigators reported that patients with 
duodenal ulcer secreted from two to three times as much gastric juice in response to 
a standard dose of insulin given intravenously as did normal individuals. Similar 
observations were subsequently made by Bengt Ihre, also in Sweden. In our Clinic, 
we have also observed a similar increased response on the part of patients with duo- 
denal ulcer to a standard dose of insulin as compared with normal individuals. In a 
study recently conducted with my associate, Dr. Harry Oberhelman, Jr., we have 
found that duodenal ulcer patients yield a similarly exaggerated gastric secretory 
response to a standard dose of histamine. Thus, in IS normal males, an average of 
13.2 milliequivalents of hydrochloric acid were secreted in 60 minutes after the sub- 
cutaneous injection of 1 milligram of histamine. In contrast to this, a group of 15 
males with peptic ulcer put out 17.3 milliequivalents, and a second group of 18 males 
with duodenal ulcer put out 27 milliequivalents of hydrochloric acid, or almost twice 
as much as the normal individual in response to the same dose of histamme. It is 
vcr3’ significant, I think, that not only docs the patient with duodenal ulcer secrete 
abnormally large amounts of gastric juice when there is no physiological stimulus to 
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the stomach, but that he also secretes an excessive amount in response to the usual 
stimuli for gastric secretion. 

Complete division of the vagus nerves to the stomach reduces very markedly the 
gastric secretory response to a standard dose of histamine as compared with the pre- 
operative level. Thus, the first group of ulcer patients secreted 17.3 milliequivalents 
of hydrochloric acid in response to the subcutaneous injection of 3 milligram of 
histamine phosphate before vagotomy, and after vagotomy the secretion fell to an 
average of 6.1 milliequivalents. In the second group of ulcer patients, an average of 
27.0 milliequivalents of hydrochloric acid was put out before vagotomy and only 5.5 
milliequivalents after the operation. A similar effect was found in total pouch dogs 
with vagus innervation to the pouch intact. This decreased secretory response of 
the stomach to histamine after vagotomy, which we have customarily thought acts 
peripherally on the gastric glands, does not necessarily mean that the action is in part 
on the vagus centers. It is conceivable that in some way the sensitivity of the glan- 
dular apparatus is reduced by vagotomy so that a humoral stimulus which acts 
peripherally now gives a smaller response than it did before. 

Dr. Asher Winkelstein (New York, N. Y.); In reply to Dr. Dragstedt’s remarks 
about histamine, it may be stated that his studies show clearly that the acidity con- 
centration is the same in normals as it is in the ulcer patients. He is demonstrating 
merely a difference in the volumetric output. 

We studied this problem many years ago and found the acid concentration, after 
histamine, was the same in normals and in ulcer patients. One of the main points in- 
cur paper this morning, and, what we have emphasized all along, is that the increased 
acidity in the ulcer patients is in the vagal phase and not in the chemical phase 

I should like to add a few points to Dr. Hess’ presentation. We have done repeated 
tests in the same patients and found the curves practically constant in the same pa- 
tients. This fixed character of the response to insulin hypoglycemia is striking. 
Perhaps it is constitutional. We have tried many pharmacological agents in an effort 
to reduce the vagus nucleus hyperirritability, without success. 

In one patient, we used successively seventeen different d^ugs combined with in- 
sulin hypoglycemia and were unable to alter the curve. 

The relation of the sugar metabolism seems important. As you know, ulcer is very 
rare in true diabetics. Is this due to a sedative action of the hypoglycemia? Are 
the hunger pains and night pains in ulcer associated with hypoglycemia? Does 
vagotomy act by lessening hypoglycemia? These questions require further study. 

The main point of our paper is that the attack on the vagus should be central rather 
than peripheral. Using insulin hypoglycemia as a test, we could study a variety of 
agents which might attack the central vagus nucleus. Such agents include psycho- 
therapy, shock therapy, the effect of high protein diet, the acid base shifts, central 
sedatives, and many others. These should be studied in the hope that some good 
agents may be found which will allay the hyper-irritability of the central vagus nu- 
cleus in peptic ulcer. 
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ACUTE ESOPHAGEAL ULCERATION ASSOCIATED WITH 
INTRANUCLEAR INCLUSION BODIES 

Philip H. Hartz, M.D. antj Ary vajj per Sar, M.D. 

Public Health Service, Curacao, jY. TT''. I. 

In 1943 Pearce and Dagradi reported the finding of 4 cases of acute ulcera- 
tion of the esophagus with intra-nuclear inclusion bodies in the epithelium 
bordering on the ulcers. In 2 of these cases it was stated that the ulcers were 
rounded as contrasted with the majority of acute esophageal ulcers which are 
oblong and lying in the longitudinal axis of the esophagus. 

Since inclusion bodies of the type found by Pearce and Dagradi' are good 
presumptive evidence of virus infection and in 2 of their cases the cause of 
death was ulcerative colitis it was suggested that the virus that was associated 
with the esophageal ulceration might have caused the colitis although no inclu- 
sion bodies were found in the colonic ulcers. Likewise Alvarez-, calling atten- 
tion to the findings of Pearce and Dagradi' recommended the search for little 
ulcers with inclusion bodies in other parts of the digestive tract during autop- 
sies on patients who died from regional enteritis or ulcerative colitis. 

Since demonstrating for the first time the association of an ulcer of the 
esophagus with nuclear inclusion bodies — in this case the so-called protozoan- 
like bodies’ — a search for inclusion bodies was made in all cases of acute esoph- 
ageal ulceration in our autopsy material. Only recently we succeeded in find- 
ing nuclear inclusion bodies in a second case. This time the inclusion bodies 
were of a different type and the gross and microscopical findings in the esoph- 
agus almost identical with those described by Pearce and Dagradi'. 

CASE REPORT 

A 49 year old colored woman entered the hospital with a diagnosis of pulmonar}' 
tuberculosis and died a few weeks after admission. 

At autopsy there was pulmonaiy^ tuberculosis with caseous pneumonia, laryngeal 
tuberculosis, tuberculosis of the left kidney and small caseous foci in the liver and 
spleen. There was acute, pseudo-membranous inflammation of the terminal 30 cm. 
of the ileum. 

In the lower third of the esophagus there were a number of rounded shallow ulcers 
of a diameter not more than 2 mm. and covered with yellowish exudate. 

MICROSCOPIC EXAMINATION 

The esophageal ulcers did not reach deeper than the more superficial part 
of the mucous membrane which was loosely infiltrated by polymorphonuclear 
leukocytes, a few lymphocytes and plasmacells. The venules of the mucous 
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Fig. 1 


membrane contained numberous leukocytes. The ulcers were covered by a 
layer of fibrin containing many more or less degenerated leukocytes. No 
bacteria could be demonstrated inside this fibrinous layer. 

The epithelial cells at the margins of the ulcers often stained more palely 
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than those farther distant. 'I his zone of pale staining cells varied in width. 
Many cells were distinctly swollen. The nuclei of the swollen cells were large 
and contained distinct inclusion bodies of varj'ing size and shape (Fig. !)• 
Mostly they were round or oval hut sometimes of an irregular form They 
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stained red with azophloxin and dark red with Masson’s trichrome. In the 
inclusion-bearing nuclei there was margination of tlie chromatin and the inclu- 
sion bodies were surrounded Ijy a clear halo. Sometimes the entire nucleus 
was filled by a more purplish staining body. In several places there was a 
peculiar clumping of the inclusion-bearing nuclei, 5 to 8 nuclei lying close 
together (Fig. 2). 

Other inclusion-bearing cells were almost of normal size. * They were lying 
in the deeper layers of the epithelium. 

The ileum showed an acute, pseudomembranous inflammation without spe- 
cific features. No inclusion bodies were found there. There were enormous 
numbers of bacteria in the necrotic layer. 

DISCUSSION 

It is evident from the description and the photomicrographs that the lesions 
found in the esophagus were almost identical with those described by Pearce 
and Dagradib Especially typical was the form of the ulcers, which in our case 
and at least in 2 cases of Pearce and Dagradi were rounded. It is also of 
interest that the inclusion bodies were found in the deepest layers of the epi- 
thelium, which renders the conception that the inclusion bodies are mere arte- 
facts caused by the degeneration of the superficial cell layers improbable. 
They also showed resemblance to the inclusion bodies caused by virus super- 
infection of the rabbit papilloma strain, and of epidermoid carcinoma derived 
from virus papiUoma'*. 

In the ileum there was an acute pseudomembranous inflammation and no 
inclusion bodies were found there. Therefore it is not probable that the in- 
flammatory processes in the ileum and in the esophagus were caused by the 
same agent, so that our case does not bring the problem of the eventual viral 
etiology of chronic ulcerative colitis and regional enteritis nearer to its solution. 
It stresses however the necessity of the microscopic exaniination of seemingly 
unimportant lesions of the gastro-intestinal tract in routine autopsy material. 
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Knowledge of the effect of various drugs upon the sphincter of Oddi is 
obvious clinical importance. Previous studies have been carried out to inv 
tigate the action of many of the common drugs*-^. The present report de< 
with a study of the effect of demerol hydrochloride (ethyl-l-methyi-4-pher 
piperidme-4-carboxylate, or isonipecaine) upon the sphincter mechanism of t 
common bile duct. 


METHOD 

Patients who previously had undergone cholecystectomy, choledochotorr 
and intubation of the common bile duct served as subjects for these studii 
As a preliminary procedure the anatomic status of the bile ducts was demo 
strated to be normal by cholangiographic examination. 

It has been our practice to measure the sphincter resistance postoperative 
in every patient with a choledochostomy tube’. No such tube has been i 
moved until the sphincter resistance has been normal. This procedure h 
permitted evaluation of the action of various drugs upon the sphincter. 

The apparatus, which was sterilized in the autoclave, consisted of an infusii 
flask connected by a rubber tube to the choledochostomy tube. A Murpl 
drip bulb was included in the system so that observations of flow could be mac 
The fluid in the system was sterile physiological salt solution. 

The sphincter resistance was measured by a method previously describee 
By elevating or lowering the infusion flask, the pressure within the duct syste 
could be altered, and it could be read directly on a centimeter scale which w; 
set so that the zero point was at the estimated level of the common bile due 
The column of saline solution was adjusted to the level at which it was ju 
supported without allowing any flow, and this pressure was recorded as sphin 
ter resistance. Normally the sphincter can withstand pressures between 
and 23 centimeters of water, and the sphincter resistance is more often arour 
12 to IS centimeters. 

Measurements of sphincter resistance were made successively at interv'a 
of one minute. After fifteen to thirty minutes of preliminary measurement 

* Published wiUi permission of the Chief Medical Director, Department of Medicine and Surger 
Veterans Administration, who assumes no responsibility for the opinions expressed or conclusioi 
drawn by the authors. 
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The motor functioning of the human intestine is a complex form of activity 
made up of three basic components: tone, motility and the intersegmental 
relationships. By tone we infer the resistance offered by the intestinal muscu- 
lature to any distending force. Under “motility” we include those forms of 
rhythmic contraction and peristalsis which produce configurations of types I, 
II and III on tracings obtained from the bowel.f The intersegmental relation- 
ships apply to the adjacent functional segments that comprise the intestinal 
tract, and include both intersegmental coordination and incoordination. 
Intersegmental incoordination is the physiologic blocking mechanism which 
prevents the too rapid aboral transport of intestinal contents; it connotes a 
functional motor independence between two adjacent segments. Interseg- 
mental coordination is the phenomenon whereby the motilities of two adjacent 
functional segments become so integrated that the two segments act as a single 
motor unit; without this mechanism, transport of fecal material, especially 
solid feces, is virtually impossible. 

Abnormalities in motor function may involve any of these three basic com- 
ponents, separately or in various combinations. Such disturbances occur in 
association with various organic and functional states and give rise to a variety 
of symptoms, including constipation, diarrhea, bloating and cramping. Al- 
though spasm may exist in the intestinal tract, it is highly probable that the 
majority of symptoms interpreted as being due to spasm are in reality the result 
of a dyssynergia between adjacent functional segments of the bowel. 

In clinical practice, the treatment of disturbances of motor function is em- 
pirical and usually consists of the administration of so-called antispasmodic 
drugs, which are said to inhibit the motihty and depress the tone of the gastro- 

* Read before Slst annual scientific session of the American Gastroenterological Association, 
April 30, 1948, Atlantic City, New Jersey. 

ITempleton, R. D. and Lawson, Hampden; Am. J. Physiol., 9G: 667, 1931; also Adler, H. F., 
Atkinson, A. J. and Ivy, A. C.: Am. J. Digest. Dis. 8: 197, 1941. 
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intestinal tract. In most instances, these drugs are given by mouth. The 
treatment of motor abnormalities by these means seems far from satisfactory. 

In general, the basis for the prescription of antispasmodic drugs is on routine 
pharmacologic testing of isolated intestinal strips, the injection of the pharma- 
ceutical preparation into animals following stimulation of the intestine, and 
clinical investigation, whereby the clinician and occasionally the patient 
attempt to evaluate the patient’s response to the drug. A few definitive studies 
have been carried out employing the human subject in which intestinal motil- 
ity has been recorded before and after an injection of the drug. Occasionally 
in the course of such an investigation, the drug has been given orally. It is 
surprising, however, that a search of the literature reveals no comparative 
studies on the effects of drugs administered by mouth on the intestinal motility 
of human beings. Yet this is the usual manner in which such preparations are 
prescribed by the physician. 

It has frequently been pointed out that the effects of pharmaceutical prep- 
arations employed in the treatment of human ills should be studied on the 
human being. It is obvious that only by ascertaining the effects of a drug on 
the human being after it has been administered by the usual route can we be 
certain of its action. 


PUEPOSE OF STUDY 

We have undertaken a survey of several so-called antispasmodic drugs in an 
effort to determine whether these drugs, when given in the recommended thera- 
peutic doses and by the oral route, alter either intestinal tone or motility. The 
preparations included in this study are; amethone, octin, NU-72-4D, pavatrine, 
syntropan, novatrin, trasentine, phenobarbital, ephedrine and atropine. 

We ^yish to express our appreciation to the Abbott Laboratories for pro- 
viding supplies of amethone, to the Bilhuber-Knoll Corporation for furnishing 
octin, to Hoffmann-LaRoche, Incorporated, for NU-72-4D and syntropan, and 
to G. D. Scarle & Company for providing pavatrine. 

HISTORICAL DATA 

A review of current opinions concerning end results of experiments with these drugs would seem 
to be in order. For a more detailed review of the literature see thesis by one of us (E. L. P.).' 

Atropine is an organic ester of tropic acid and tropine. Atropine is racemic and is composed of 
equal parts of d-hyoscyamine and I-hyosc\-amine.* It is generally accepted that atropine, at least 
experimentally, is capable of inhibiting the tone and motility of the intestinal tract. Atropine is 
considered to act directly on the surface of the effector cell either to prc\-cnt attachment of acetyl- 
choline or to prevent its response to acetylcholine attachment.- There is no interference with the 
local or the intracellular release of acetylcholine; thus parasympathetic stimulation continues to 
excite the intestine after atropiniration.* Although certain investigators'- ‘ have stated that only 
abnormally violent contractions are arrested by atropine, there is ample evidence that tlic action of 
the unstimulated human intestinal tract is inhibited by the drug both after parenteral **’ and oral’ 
administration. 
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Pavatrinc is /9-(liclhylaniinocthyl /luorinc-9-carbox>’Iatc hydrochloriflc. This preparation has 
been found to inhibit tone and motility of the isolated intestine and to counteract neurotropic and 
musculotropic spasmogenic agents under experimental conditions.'® Pavatrinc is onc-twentieth as 
active as atropine in reducing hypermotility in the human stomach induced by insulin." 

Amethone is 3-(/3-diethylaminoctlij’l)-3-phenyl-2-benzfuranone liydrochloride. Experimentally 
amethone inhibits the action of unstimulatcd intestinal strip and relaxes spasm induced by barium 
chloride, acetylcholine and arecoline." It has been observed to produce inhibition in the distal 
portion of the colon of man within thirty minutes of its oral administration and to maintain this 
inhibition for as long as forty minutes." 

Phenobarbital is phenylethyl barbituric acid. It is classified as a long-acting barbiturate." It has 
been observed to inhibit both the tone and motility of the unstimulatcd intestine of the dog after its 
injection." It has been reported, however, that barbiturates may actually increase intestinal tone 
and motility in the dog." Another barbiturate, pentobarbital sodium, has been found ineffective in 
inhibiting the functioning of the lower part of the bowel of human beings." 

Trasentine is diphen3’l acetyl diethjdaminoethanol hydrochloride. Experimentally trasentine 
relieves spasm in the intestinal strip induced by acetylcholine and barium chloride." The prepa- 
ration is said to have a selective type of action which is primarilj' effective on the gastro-intestinal 
tract and the uterus." Its intravenous injection into human beings inhibited the action of the un- 
stimulated intestinal tract.® On intramuscular or oral administration, it has inhibited the action of 
the unstimulated intestinal tract in 14 per cent of instances." Intersegmental coordination is said 
to be improved by the drug." 

Syntropan is the phosphoric add salt of the dl-tropic acid ester of 3-diethydamino-2,2-dimethyI-l- 
propanol. It has a musculotropic and neurotropic action, with an espedal affinity for the smooth 
muscle of the gastro-intestinal tract and the uterus." Syntropan has virtually no effect on the un- 
stimulated intestinal tract of the dog; its injection after stimulation with acetylcholine causes inhi- 
bition of tone and motility for only ten minutes." Its intravenous injection into the human being 
has been found to inhibit tone and motility of the unstimulated intestinal tract.® Syntropan has 
been found ineffective in the human being after intramuscular administration." 

Novatrin is homatropine methylbromide. It has been found to have an atropine-like effect on 
the isolated intestinal strip." Its intravenous injection has inhibited the tone and motility of the 
unstimulated gastro-intestinal tract of dogs," and the hj^jermotUity of the human stomach induced 
by insulin." The activity of the hurrian gastro-intestinal tract has been inhibited for five to sixty 
minutes after the intramuscular injection of 2.5 mg. of novatrin.®' 

Octin is 2-methylaminoiso-octene. It acts on the isolated intestinal strip to depress slightly the 
tone and to cause rhythmic contractions to become somewhat less frequent." It has been found 
inferior to atropine, trasentine and papaverme in relieving spasm due to acetylcholine in the isolated 
intestine of rabbits and inferior to papaverine and trasentine, but superior to atropine in relieving 
spasm induced by barium chloride." Its intravenous injection into the dog diminishes tone and, to 
a lesser extent, rhythmic contractions; peristalsis is said to be inhibited.®^ Its intramuscular injection 
into human beings produced no demonstrable effects on intestinal tone or motility.'® The lower 
saturated amines, of which octin is an example, are generally reported as increasing tone and motility 
in the intestine.®® 

NU-72-4D [2,6-di(P-methoxyphenethyl)-l-methylpiperidine hydrochloride] is a recently syn- 
thesized spasmolytic. According to information kindly provided by the manufacturers this drug is 
superior to papaverine, but inferior to atropine, in relaxing neurotropic spasm of the isolated intestinal 
strip, and is superior to both atropine and papaverine in combating myotropic spasm. Its neuro- 
tropic potency is apparently five to six times greater than its musculotropic effects. It is said to 
affect tone more than motility in the isolated intestine of rabbits. 

Ephedrine is an alkaloid occurring in certain plants of the genus Ephedra and is identical wit e 
Chinese drug, mahuang. It appears likely that it acts by antagonizing amine oxidase, ^e enz^e 
responsible for the destruction of epinephrine in the body.®" Ephedrine has been observed to m i 
the tone and motility of the entire unstimulated gastro-intestinal tract of dogs'® and uman 
beings."’ ®® 
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JIEIHOD AND PROCEDtfRE 

An optical manometer-photokymographic technic with aid of tandem balloons of the type de- 
scribed elsewhere^ was utilized (fig. 1). 

The reactions of 24 patients from 15 to 73 years of age who consented to the tests were studied. 
Twenty-three had either ileal or colonic stomas or both. These had been made for a variety of con- 
ditions. One patient who had an irritable bowel was studied with the balloon system inserted high 
into the rectum. All patients were in good condition at the time of study with the exception of one, 
a girl 15 years old, who had a colonic stoma in the region of active ulcerative colitis. There were 16 
males and 8 females in the group studied. 

All medication was withheld for suitable periods preceding the tests. The patients were studied 
one hour after a light breakfast. Control records were obtained for sixty to ninety minutes on the 



reservoir and side arms for filling reservoirs, c. Five cubic centimeter syringes for standardization 
of optical manometers, d. Adapters to damp out respiratory excursions. Side arms of safety valve 
just beyond adapters, c. Timer light. /. Optical manometers; dotted lines with arrows indicate 
beams of light leaving constant light source and being reflected from optical manometers into aperture 
of camera, g. Ii. Transformer. 


day preceding the studies with the various drugs. On the day of the drug studies, control obser- 
vations were made for twenty to forty minutes. The drug was given by mouth with a small cup 
(100 cc.) of water, and a continuous recording w.as made for sixty to ninety minutes aftenvard. 

RESULTS 

In no instance was there any modification of the intcrsegmcntal relationships. 

A wcllioiic. Amcihonc was administered ten times to 8 patients. Three 
]iatients liad ileal stomas, 4 had colonic stomas and 1 patient had a stoma in 
the ileum as well as in the transverse colon. The drug was given orally in 
amounts of 50 or 100 mg. The size of the dose did not apparently determine 
the rc.sponse. The intestinal motility of 3 patients was altered hy amethone; 



348 


rOSEV, BARGEN, DEARIR'G AND CODE 


2 of these had been given 50 mg., the other, 100 mg. The latent period varied 
from nine to eighteen minutes. In all tlirec ca.scs, motility was abolished for 
an interval of eighteen to twenty-two minutes. 'Fonus was in no way affected. 

One of these patients had a reaction to 50 mg. of amethone shortly after the 
drug had become effective. She became c.vtremely apiwehensive, restless and 
e.xcited. Her pupils were widely dilated, her skin was flushed, and tachy- 
cardia of about 130 beats per minute was noted. She complained of vague 
sensations in her thorax and stated that her mouth was dr 3 ^ After the motility 
had been abolished for twenty-two minutes, with the reaction still present, 
there was a sharp rise in tone. Tonus waves and respiratory excursions were 
superimposed on the recording, but no definite peristaltic contractions were 
noted (fig. 2). One and a half grains (0.1 gm.) of sodium phenobarbital was 
given hypodermically. Within ten minutes the tone had returned to normal 
levels, and the usual intestinal motility for this patient reappeared. The 



Fig. 2. Inhibition of raotilit}’’ in the descending colon (tandem tracing). Amethone, 100 mg. had 
been given thirty-one minutes earlier. Motility had been abolished for eleven minutes. A moder- 
ately severe reaction occurred. A sharp rise in tone which developed at the height of the reaction 
may be noted. Sodium phenobarbital 14 grains (0.1 gm.) was given hypodermically as indicated. 
The tracing on right shows that ten minutes later tone decreased and the patient’s usual motility re- 
appeared. 


subjective reaction was completely relieved within twenty minutes after the 
barbiturate was injected. A second of these patients had a delayed type of 
reaction, about three hours after 100 mg. of amethone had been given. The 
intestinal motility had been abolished for eighteen minutes, followed by com- 
plete recovery during the period of study. This reaction was mild, consisting 
of flushing of the face, mydriasis, photophobia, xerostomia, slight excitement 
and tachycardia. It subsided spontaneously in about forty minutes. A 
similar reaction was experienced by a third patient in whom the drug did not 
affect motility. 

It is interesting to note that the depression of motility could not be repeated 
in 1 patient after stimulation of the colon by 0. 5 mg. of prostigmine, nor could 
the amethone be potentiated in this instance by subsequent administration of 
15 minims of tincture of belladonna. 

Odin . — Octin was given perorally in the amount of 120 mg. to 2 patients; 
one had an ileal stoma; the other was studied with the aid of the tandem system 
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of balloons inserted high into the rectum. In neither instance was tone or 
motility modified. No reactions to the drug were experienced. 

NU-72-4D . — ^This preparation was administered orally in the amounts of 
25 to 75 mg. five times to 4 patients. One patient had a colonic stoma and 

3 had ileal stomas. The tone and motility of the intestinal tract were not 
altered by NU-72-4D in these dosages. One patient experienced a mild de- 
layed reaction similar to that described after use of amethone. 

Pavatrine .- — ^The action of pavatrine alone was studied twelve times on 10 
patients. Seven patient had colonic stomas and 3 had ileal stomas. An oral 
dose of 250 mg. of the pavatrine in tablet form was given ten times, and 125 
mg. of pavatrine in rapidly dissolving capsules was given twice. The prep- 
aration altered neither intestinal tone nor motility in any instance. Reactions 
were not observed. One patient e.xperienced mild excitement after pavatrine 
was given, but this could not definitely be ascribed to the drug. In a thir- 
teenth study 250 mg. of pavatrine in tablet form and 32.5 mg. of phenobarbital 
were given to a patient who had an ileal stoma. Again the preparation had no 
effect on the intestine. 

Syntropan . — Syntropan was administered orally in doses of 100 mg. to 1 
patient who had an ileal stoma and to another who had a colonic stoma. In 
neither instance was any effect observed. Neither patient experienced a 
reaction to the preparation. 

Novairin . — ^This drug was given by mouth to 4 patients in amounts of 2.7 
to 5.4 mg. One patient had an ileal stoma, and the other 3 had colonic stomas. 
In 3 cases, no effect was observed after administration of novatrin. In the 
fourth, who received 2.7 mg,, a slight but definite increase in tonus was noted 
fifty-one minutes after the drug had been given. Motility per se was not 
altered. This increased tone had not subsided when the recording was dis- 
continued twenty minutes later. No reactions to the preparation were e.x- 
perienced. 

Trascntinc . — Trasentine was administered orally in doses of 75 or 150 mg. 
to 5 patients. One patient had an ileal stoma and 4 had colonic stomas. In 

4 cases, no effects were observed after administration of trasentine. In the 
fifth, the tone increased slightl}" but definitely thirty-five minutes after 75 mg. 
of the drug had been administered. IMotiliU- was not modified. The increased 
tone had not diminished when the recording was stopped twenty-six minutes 
later. No reactions to trasentine were experienced. 

Pliciiobarhital . — Phenobarbital was given orally in the sedative dose of 32.5 
mg. to 5 patients and 65 mg. to 1 patient. Hj^motic effects were not desired. 
Two patients had ileal stomas and 4, colonic stomas. The drug did not 
modify the tone or the motility of the intestinal tract. Four of the patients 
slept soundly after administration of iihcnobarbital; however, no other effects 
were observed. 
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Ephcdriuc . — Epliedrinc was gi%'cn moiitli in tiie amount of 25 mg. to 4 
patients. Two had ileal stomas, 1 a colonic stoma and 1 did not have a surgical 
stoma. In the last case the tandem apparatus was inserted high into the 
rectum. In 2 cases ephedrine produced no effect on the intestinal tract. In 
the other 2, however, after a latent period of twelve and si.xtccn minutes, the 
tone of the intestine was depressed for twenty and thirty-five minutes (fig. 3). 
There was no alteration of motility. 

Atropine . — ^Atropine was given by mouth on five occasions to 4 patients in 
doses of|0.65^or 1.3 mg. One patient had an ileal stoma and 4 had colonic 



Fig. 3. Effect on the descending colon of 25 mg. of ephedrine given sixteen minutes previously. 
The decrease in tone which persisted for thirty-five minutes may be noted. There was no effect on 
motility. 



i ■ 


Fig. 4. Inhibition of motility in the descending colon. Tracing from proximal segment is above 
and from distal segment below. Interval between vertical white lines is thirty seconds. Atropine 
1.3 mg. had been given twenty-one minutes previously. Motilit}" was abolished for eleven and a 
half minutes. There was no decrease in tone below control level. The tiny fluctuations are respira- 
tory in origin. 


stomas. The size of the dose did not appear to be related to the response to 
the drug. No effect on tone was observed. In all instances, after a latent 
period of twenty-one to forty-two and a half minutes, motility was either com- 
pletely abolished (fig. 4) or was diminished for intervals of eight to twenty- 
seven minutes. No contractions of type III appeared during the intervals of 
diminution of motility; type II waves were diminished in amplitude and were 
less frequent; type I contractions were not affected by this drug. Three of 
the patients noticed slight xerostomia; no other side effects were experienced. 

Atropine in a dose of 1.3 mg. was combined with 32,5 mg. of phenobarbital 
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and given to a patient who had an ileal stoma in a sixth study. After a latent 
period of thirty-two minutes, the amplitude and frequency of contractions 
were diminished for seven minutes. Tone was not affected. 

Atropine in a dose of 1.3 mg. was combined with 25 mg. of ephedrine and 
given orally to a patient who had an ileal stoma in the seventh study on the 
effects of atropine. After a latent period of thirty-two minutes, the intestinal 
tone decreased signiffcantly, and the amplitude and frequency of contractions 
were diminished in the manner that has been described. The effect was still 
present when the study was discontinued forty-five minutes later. 

COMMENT 

Numerous competent observers have found that the preparations under 
consideration exert inhibitory effects on the intestinal tract when administered 
parenterally. This present study has shown that, with the exception of ame- 
thone, the synthetic preparations are ineffective when administered by the 
oral route in their recommended doses; the natural alkaloids alone alter tone 
or motility but do not depress the two simultaneously except when atropine 
and ephedrine are administered together. It is logical to inquire concerning 
the differences between this and previous investigations. Why are the major- 
ity of these drugs ineffective when given by mouth, yet effective when given 
by the parenteral route? 

There are probably three principal reasons for the discrepancy. 1. It is 
clear than an effective concentration of a drug may be obtained in the body 
after parenteral administration of the doses used in this study. It is quite 
possible that these recommended doses are not large enough to allow the pro- 
duction of an effective concentration after oral administration. Contributing 
to this factor are the possibilities (a) that absorption from the intestinal tract 
is incomplete so that the entire amount administered is not available, and (b) 
that absorption may be so gradual and prolonged, and the destruction of the 
preparation so rapid that an effective concentration cannot be attained. These 
drugs, however, are said to be promptly absorbed from the intestine. 2. It is 
unlikely that acetylcholine released intracellularly by the parasympathetic 
nerves is prevented by these preparations from accomplishing its usual excita- 
tory effects, particularly in the face of concentrations which obtain after oral 
administration. 3. Parasympathetic inhibition does not necessarily result 
in domination of the sympathetic impulses. If the inhibitor}' sympathetic 
impulses do not become dominant, it is highly likely that much of the inhibitor}' 
effect of a preparation is lost. 

In support of the last statement is the augmented effect of atropine given 
in conjunction with ephedrine over that of atropine alone. This combination 
was the most effective of all preparations tried, and was the only one which 
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depressed both tone and motilit3^ It is probable that the effect was achieved 
by the addition of the sympathomimetic action of ephedrinc to the parasympa- 
thetic depressing function of atropine. This combination is not recommended 
therapeutically because of the side actions inliercnt in each drug. 

It should be noted that with the exception of the ephedrine and atropine 
combination, the longest period that motility or tone was reduced or abolished 
was twenty-seven minutes and thirty-five minutes respectively. These inter- 
vals agree fairly closely with the figures given bj-- others in regard to effects of 
antispasmodic drugs. It appears that long-acting antispasmodics are not 
available for therapeutic use. 

It is possible that larger amounts of these preparations would have yielded 
more positive results. No attempt was made to determine whether progres- 
sively increasing amounts would finally inhibit the motility and tone of the 
bowel. This study was concerned only with recommended therapeutic doses 
and their effects or lack of effect. 

It is not known whether drug-induced^motility corresponds to that present 
in pathophysiologic conditions. If some agent had been administered to aug- 
ment motility, the effects of any drug would have to be qualified in the light of 
the fact that the drug was of value in producing these effects on an intestine 
artificially stimulated by some agent. The possibility that the tandem system 
itself acts as a stimulus cannot be excluded. One patient with chronic ulcer- 
ative colitis on whom we studied the effects of several drugs presented a bowel 
markedly overactive as the result of disease. It is of interest that her re- 
sponses did not differ from those of the group as a whole. The hypermotile 
colon was not inhibited by novatrin, phenobarbital, trasentine or pavatrine. 
Amethone abolished tliis hyperactivity for twenty-two minutes; however, a 
moderately severe reaction occurred from its use. Unfortunately, neither 
ephedrine nor atropine were given to this patient. 

To each of the drugs included in this investigation has been ascribed by others 
the common ability to diminish the tone and abolish the motility of the gastro- 
intestinal tract. This combination of effects provides a so-called antispas- 
modic action. Disregarding for the moment the results of our study, let us 
ask, what would be the net result in the hiunan being if these preparations 
succeeded in accomplishing a full antispasmodic effect when given by mouth? 
Quite obviously, functional paralytic ileus would be produced. The intestine 
would be made both atonic and nonmotile, in effect, paralyzed. Such a state 
is no more normal or desirable than the supposed hypermotihty and spasm 
which occasion the use of these drugs. Since all portions of the gastro-intes- 
tinal tract probably are influenced by the drugs studied whenever effective 
concentrations are reached, there is no reason to believe that localized spasm, 
h)q)ermotility, or irritability are affected to the exclusion of the remainder of 
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tiae intestine. Since it is likely that a full antispasmodic effect is produced 
whenever effective doses are given, it is also doubtful whether a hyperactive 
bowel is "soothed” to normalcy by these agents. It is questionable whether 
indications for producing paralytic ileus for therapeutic purposes arise fre- 
quently in the human being. 

As already discussed, certain motor disturbances are knoTO to exist in the 
bowel and others probably arise there. Although they are rarely recognized 
as such, these are specific abnormalities and deserve specific treatment. At 
present, no preparations are available which are specifically designed to correct 
these abnormalities. Every effort should be made to develop such badly 
needed drugs. Ideally, the physician should be able to determine the t)q)e of 
disturbance present, and then provide a specific drug which when administered 
orally, would be effective in the specific disorder. 

No iimnediate explanation is forthcoming in regard to the failure of atropine 
to reduce tone and to the lack of motor inhibition following use of ephedrine. 
Possibly with larger amounts of each these effects would have been achieved. 

Administration of both novatrin and trasentine was followed by an increase 
in tone in 1 instance each. Both of these occurrences were in the patient who 
had chronic ulcerative colitis. Whether these changes in tone represent idio- 
syncrasies to the drugs, we cannot say. Such rises never appeared on the 
numerous control tracings made of this patient. If the increased tone be 
interpreted as a natural fluctuation, it is obvious that neither preparation was 
capable of preventing it. In either event, this patient obtained results directly 
opposite from what would have been expected from use of trasentine and 
novatrin. 

Although amethone succeeded in inhibiting the motility in 3 of 10 instances 
in which it was given to 8 patients, the 30 per cent incidence of reactions fol- 
lowing its use precludes its therapeutic administration. 

SUiOIARY 

An attempt was made to alter human intestinal motility by giving amethone, 
octin, NXJ-72-4D, pavatrine, syntropan, trasentine, phenobarbital, ephedrine 
and atropine by mouth in their recommended therapeutic doses. Of the sjm- 
thctic preparations, only amethone inhibited motility and this in 3 of 10 studies 
on 8 patients. The 30 per cent incidence of reactions following amethone pre- 
cludes its therapeutic use. No depression of tone was produced by any of the 
synthetic preparations. An increase in tone was found in 1 instance each after 
administration of novatrin and trasentine. 

Atropine was consistently effective in either depressing or abolishing motility; 
it had no demonstrable effect on tone. Ephedrine reduced tone in 2 of 4 cases 
studied without altering motility. A combined parasympathetic depressant 
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and sympathomimetic effect was achieved by giving atropine in conjunction 
with ephedrine. This combination provided the only instance in which both 
tone and motility were depressed. The combination is not suggested for 
therapeutic use. 

In no instance was an}^ effect noted on the intersegmenlal relationships and 
effects of all drugs were transient. 

A plea is made for the development of preparations which may be specifically 
employed for the correction of specific motor disturbances of the bowel. Such 
drugs should be effective by mouth and should be longer acting than prepara- 
tions now available. 
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DISCUSSION 

Dr. Juuus Comroe (Philadelphia, Pa.): Dr. Posey has made clear several impor- 
tant points: — ^First, that drugs to be used for their effects upon the human gastro- 
intestinal tract must be evaluated finally upon the human gastro-intestinal tract; ani- 
mal experimentation alone cannot be relied upon since upon occasion this has proved to 
be nfisleading qualitatively as well as quantitatively. Second, that drugs to be given 
orally must be evaluated, particularly from the quantitative point of view, by the 
effects they produce upon the gastro-intestinal tract following oral administration. 
Too often we determine the effectiveness of a drug given by parenteral routes and 
use this dosage orally without any real idea as to the rate and completeness of absorp- 
tion of the drug given orally. For example, 0.25 to 0.5 gram of aminophylline is re- 
quired by the intravenous route to relax broncheolar spasm (in asthma) but the U.S.P. 
dose for oral administration is only 0.2 gram. (It would be of interest to determine 
the effectiveness of antispasmodics by oral and parenteral administration upon the 
same patients, if possible.) Third, that drugs to be used orally for the relief of hy- 
permotility or increased tone should be evaluated whenever possible upon patients 
with hypermotility or increased tone. 

It would be of interest for three reasons to evaluate the effect of drugs upon widely 
different portions of the gastro-intestinal tract at the same time by multiple balloons: 
(1) The effect of parasympathetic stimulants and possibly of parasympathetic block- 
ing agents is most pronounced in the upper gastro-intestinal tract. (2) The upper 
tract can influence the motility of the lower merely by moving contents along more 
swiftly and so providing the stimulus of distention. It has recently been reported 
that changes in ureteral motility parallel the amount of urine formed per minute; in 
other words the presence or absence of distention is a more potent factor in ureteral 
peristalsis than drug actions. (3) We need more information regarding the action of 
drugs upon sphincters. We are accustomed to think that the autonomic nervous 
system has one effect upon the gut with diametrically opposite effects upon sphincters. 
If classical pharmacological concepts are correct, parasyunpathetic stimulants should 
relax sphincters and parasympathetic blocking agents should contract them; yet we 
use atropine to relieve “pylorospasm” and there arc reports that the prolonged use 
of DFP (a parasympathetic stimulant) has produced cardiospasm. 

Dr. Stew,\rt Wolf (New York, N. Y.) : I agree with Dr. Comroe that this paper 
of Dr. Bargen, Dr. Posey, and Dr. Code is important as an c.xpcrimcntal study applied 
to human beings. Dr. William Grace at Cornell, has had the opportunity of study- 
ing the effects of several of these so-called antispasmodic agents on two subjects witii 
Urge c.vix)scd colons, one with an cvaginalcd colon about a foot long on the right side. 
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and one with a similar-sized lesion on the left. His observations confirmed in general 
the findings of Dr. Posey. 

Mouth administration of these agents did not bring about a decrease in tone or a 
decrease in motility. Indeed, on an occasion when the subject resented the proce- 
dure, tlie administration of the agent was followed actually by an increase in tone and 
motility. Even with atropine, 2 mg. in one of the fistulous subjects, a marked shrink- 
age of the colon with increased paristaltic waves was induced during a period of 
strong resentment against this injection, which was made with a hypodermic needle. 

From these experiences and from the data which have been presented to us, we can 
conclude that the available antispasmodics are not very important therapeutic tools 
for the regulation of colonic activit}' and, as has been pointed out, we had better 
first determine the type of control we wdsh to exert over the colon. This will require 
experiments such as Dr. Bargen has shown us, carried out before, during, and after 
episodes of so-called spastic states and other disturbances. 

We are indebted, then, to the essayists for pointing out this apparently simple, 
rational, physiologic approach to diseased states in the gastro-intestinal tract, en- 
couraging us to turn from empiricism to inquirer. 

Dr. E. Leonard Posey (Rochester, Miim.): Dr. Comroe rightly stated it would 
probably be better if these drugs were studied under conditions of hypermotility. 
We have had the opportunity in only one instance of studying the effect of these drugs 
under such conditions. We had a patient upon whom a colostomy had been per- 
formed for chronic ulcerative colitis. Unfortunately, it had been performed in an 
area of active disease. This patient’s bowel was markedly overactive. 

This patient’s responses did not differ markedly from that of the group in their 
reactions to pavatrine, phenobarbital, cinchophen, and novatropine. There was no 
effect exerted by these drugs upon this patient’s bowel. Amethone inhibited the mo- 
tility without producing a drop in tone. It was this patient who got the severe reac- 
tion following this drug. 
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THE INfflEITION OF THE SHW^ARTZMAN PHENOMENON BY 
ANTHHSTAMINE AND VITAMIN P-LIKE SUBSTANCES 

Z. Maratka, M.D.* ANP A. C. Ivy, Ph.D., M.D. 

From the Department of Clinical Science, University of Illinois College of Medicine, Chicago 

Since the discovery of the “phenomenon of local tissue reactivity” by 
Shwartzman in 1927, repeated attempts have been made to explain certain 
conditions in human pathology by this mecham’sm; including hemorrhagic- 
necrotic skin reactions^' extensive gangrene following administration of horse 
serum“, putrid abscesses of the lung®, and recurrent hemorrhage in peptic 
ulcer®. In nonspecific ulcerative colitis this mechanism has been suspected to 
be responsible for the continuation or exaggeration of the process^’’- and even 
for the primary lesion^®. Hemorrhagic pancreatitis and infarctions of internal 
organs may also fall into this category. In addition, the following conditions 
have been explained by the general SanareUi-Shwartzman reaction: deaths 
following t 3 ^hoid vaccine therapy^-*®, purpuric meningococcenua and the 
Waterhouse-Friedrichsen S 3 mdrome®. 

Although this explanation stiU remains speculative, we believe it is important 
to investigate factors which affect the presence of the Shwartzman reaction. 
The same modifying factors can also be applied in the prophylaxis and therapy 
of the above mentioned conditions. 

The Shwartzman reaction is a phenomenon of hypersensitivity and has as 
its most prominent anatomical feature markedly increased capillary fragility. 
Accordingly two groups of substances were used in our trials to inhbit its occur- 
rence: antihistamine compounds and vitamin P-like substances. 

Two papers on the effect of antihistamine drugs on the Shwartzman reaction 
reported equivocal results: Boquet® administered Antergan in a dose of 20 mg. 
intravenously 15 min. previous to the precipitating injection of filrrate in 3 
rabbits and did not observe any definite inhibition. By contrast Bovet and 
Walthert® used the compound 2786 R.P. (N-p-methoxybenzyl N-dimethyl- 
aminoethyl a amidopyridin) intravenously 30 min. prior to and 3, 6, and 10 
hours after the precipitating injection, the total dose being 7.5 mg./kg. body 
weight in 20 rabbits; they reported definite inhibition of the Shwartzman 
reaction in 65 per cent of the animals. 

To our knowledge the effect of vitamin P on the Shwartzman phenomenon 
has not j'et been studied. 

• Assistant Professor of Medicine, University of Prasue, and Fellow of the Department of Edu- 
cation, Czechoslovakia. 
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“Agar washings filtrate” was prepared according to Shwartzman-’ from 
cultures of two strains of E. coli communis and two strains of E. coli communior. 
These were incubated for 48 hours on Kollc flasks containing plain agar, pH 
7.3 and placed in the boiling water bath for 10 min. before being filtered through 
a medium Berkefeld candle. This filtrate contained 400 reacting units per cc. 

One hundred and two white rabbits of both se.ves weighing from 3 to 5 
pounds were used in our study. Each rabbit received a single intradermal 
injection of 0.25 cc. of filtrate diluted witli an equal amount of saline. The 
injection was made into the middle part of the abdomen close to the median 
line; the hair was previously cut by an electric clipper. Twenty-four hours 
after this preparatory injection a precipitating injection of 4 reacting units 
was made intravenously. The results were read after 5 hours. 

Animals were divided into 9 groups. Eight groups of 10 rabbits each were 
treated with various drugs, the ninth group of 22 rabbits serving as controls. 

Group 1: 10 mg./lb. body weight of a 1% aqueous solution of Benadryifwas 
given orally 45 min. prior to and 2j hours after the precipitating injection of 
filtrate. 

Group II: 1.5 mg./lb. body weight of a 0.5% suspension of Benadiyl in 
saline was injected intravenously 5 to 10 min. previous to and 2 hours after the 
precipitating injection. 

Group III: 10 mg./lb. body weight of a 1% aqueous suspension of Neo- 
Anterganf was administered orally 45 min, previous to and hours after the 
precipitating injection of filtrate. 

Group rV: 5 mg./lb. body weight of a 1% aqueous suspension of rutinf was 
given orally for two days. The third day the same amount was administered 
in two separate doses; the preparatory injection of filtrate was given with the 
first of them. On the fourth day the same doses of rutin were administered 
45 min. previous to and 2\ hours after the precipitating injection of filtrate. 

Group V: 1 cc./animal of methyl-glucamine salt of rutinf containing the 
equivalent of 25 mg. of rutin was injected intravenously 5 to 10 min. prior to 
and 2 hours after the precipitating injection of filtrate. 

Group VI: 20 mg/lb body weight of a 5 per cent suspension of hesperidin 
methyl chalconef was administered intravenously 5 to 10 minutes previous to 
and 2 hours after the precipitating injection of filtrate. 

Group VII: 1 cc./animal of citrinf (containing 40 mg. of neohesperidin in 

t We are grateful to the Parke, Davis & Co. for the supply of Benadryl; to the Merck & Co. for 
Neo-Antergan; to Dr. J. F. Cough, Eastern Regional Research Laboratory for rutin; to Dr. M. B. 
Plungian, Temple University for methyl-glucamine salt of rutin; to the California Fruit Grovers 
Exchange for hesperidin; and to the Hofimann-La Roche, Inc. for citrin. 
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a 30% solution of sarcosin anhydride) was given intravenously 5 to 10 min. 
previous to and 2 hours after the precipitating injection of filtrate. 

TABLE 1 


The results of Shwarizman reaction after administration of drugs 


GRADING OF THE SHWARTZMAN REACTION 

1 

STRONG 

REACTION 

2 

MILD 

REACTION 

3 

rETECHIAE 

ONLY 

4 

NO 

REACTION 

TOTAL 

1. Benadryl orally 

2 

1 

4 

3 

10 

II. Benadryl intravenouslv 

6 

1 

1 

2 

10 

III. Meo-Antergan orally 

4 

2 

3 

1 

10 

IV. Rutin orally 

3 

4 

1 

2 

10 

V. Rutin intravenously 

4 

2 

2 

2 

10 

VI. Hesperidin intravenously 

4 

0 

1 

5 

10 

VIl. Citrin intravenously' 

6 

1 

2 

1 

10 

VIII. Benadryl orally + citrin i.v. 

3 

1 

3 

3 

10 

IX. Controls 

20 

0 

0 

2 

22 



Fig. 1 


firoup VIII: These animals were treated simultaneoush" with oral BenadiA'l 
and intravenous citrin using the same dosage as in the experiments with the 
individual drugs (Groups I and VII). 
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Fig. 2 


I 
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Fig. 3 
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Group IX: Control animals received only the injections of filtrate. Two to 
three control animals were tested simultaneously with each treated group. 

RESULTS 

The results are summarized in Table 1. 

The following grading of the reaction was adopted : Grade 1. h'lassive hemor- 
rhage larger than 1 x 1 cm (Fig. 1). Grade 2. Hemorrhage smaller than 1x1 
cm (Fig. 2) or mild scattered reaction of any size (Fig. 3 and 4). Grade 3. 
Petechiae only. Grade 4. No hemorrhage. 





Fig. 4 


DISCUSSION 

Ninety one per cent of control animals showed massive large reactions. 
The negatiwtj' of the result in the remaining 9% may be explained by a natural 
immunity. This fact suggests that minute and scattered reactions in treated 
animals are a relatively more reliable indicator of an inhibition than negative 
results which may be due either to complete inhibition or the immunitjn 
All the drugs which have been employed showed an inhibitorj’^ effect, with 
decreasing order of potenej’ approximateh’’ as follows: Benadrj’l oral!}', rutin 
orally, Neo-Antergan orallj', rutin intravcnouslj’, hesperidin intravenously, 
citrin intravenously, Benadryl intravenously. The addition of citrin did not 
increase the effect of oral administration of Benadnd. It is possible that the 
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differences between oral and parenteral administration of the various drugs 
studied might be due to dosages employed, since larger doses were used orally. 

There are three possible e.xplanations for the inhibitory effect of the anti- 
histamine compounds on the Shwartzman phenomenon: 1. They may increase 
capillary resistance per se. 2. They may potentiate the effect of epinephrine 
in increasing capillary resistance. 3. They may prevent the action of hista- 
mine in increasing capillary permeability*- The latter explanation would 
seem the most plausible in view of the data available since antihistamine drugs 
diminish the effects of histamine on capillary permeability but fail to diminish 
effects of other substances*^. 

The vitamin P-Iike substances increase the capillary resistance-®’ * possibly 
by inhibition of auto-oxidation of epinephrine-®’ *®’ *'. They also have an anti- 
allergic effect since they prevent anaphylactic shock-- ® and serous inflamma- 
tion®. Rutin not only prevents increased capillary permeability due to his- 
tamine, but also that due to chloroform and negative pressure*. The effect of 
rutin on the capillaries, whether direct or indirect through facilitation of the 
influence of epinephrine, is probably not specific as appears to be the case with 
antihistamine drugs. 

Antihistamine compounds have been used in the treatment of peptic ulcer®* 
and chronic ulcerative colitis*® with uncertain results. Citrin has been re- 
ported to control the development of the early stages of nonspecific ulcerative 
colitis*^. 

A more thorough study of the effect of all these drugs in the conditions pos- 
sibly related to the Shwartzman phenomenon might throw considerable light 
on their pathogenesis. 

SUMMARY 

1. A study was made to determine the effect of various antihistamine and 
vitamin P-like substances on the development of the Shwartzman phenomenon. 

2. The administration of Benadryl, Neo-Antergan, rutin, hesperidin and 
citrin has been shown to exert an inhibitory effect on the production of this 
phenomenon. 

3. A possible application of these drugs in the prophylaxis and treatment of 
the conditions which might be related to the Shwartzman reaction is suggested. 

Acknowledgment'. We are indebted to Dr. E. R. Loew of the Department of 
Pharmacology, University of Illinois, for helpful criticism. 
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AMEBIC PLEURAL EFFUSION 

Case Report 

Gordon McHardy, M.D. and Donovan C. Browne, M.D. 

From the Gastrointestinal Clinic of Touro Infirmary, New Orleans, Louisiana 

In a statistical survey of amebiasis in 1945, among the complications we 
encountered a single instance of pleural effusion. This publication' did not 
permit a discussion of individual cases; we consider the relative rarety of such 
a form of metastatic amebiasis to justify this case report. With hematogenous 
amebic dissemination accepted^ almost any metastatic site is conceivable and 
seemingly has been encountered: perinephritic^, splenic', uterine®, cerebellar®, 
gaU bladder, bone and pericardium^ are among the unusual. These rarer 
metastatic amebic manifestations occurr secondary to the more common com- 
plication, metastatic amebic hepatitis’ in most instances. Akenhead® states 
that 75 per cent of amebic pleuropulmonary involvements result from rupture 
of an hepatic abscess, that the remainder are of hematogenous etiology. We 
find no mention of proven amebic pleural effusion without demonstrable amebic 
hepatitis or pneumonitis. The literature abounds with pleural effusions as a 
concomitant to amebic hepatic abscess with subphrenic and pleuropulmonary 
involvement. The isolated pleural involvement in the accompanying case 
report is presumed to be a hematogenous isolation to the right pleural cavity 
embolic from an intestinal focus. 

CASE REPORT 

Case A. P. Z. A 39 year old artisan was first seen January 2, 1941 complaining of 
severe diarrhea persistent for three months. The stools, watery and copious, were 
often sanguinopurulent. Tenesmus, low grade fever and fifty pound weight loss 
were encountered in the review of symptoms. 

Pertinent to the past history was an acute episode of amebic dysentery in 1931, 
inadequately managed. Physical examination showed apparent illness and weight 
loss, but was otherwise insignificant. 

Proctosigmoidoscopy rendered a diagnosis of severe amebic ulcerative colitis. 

The amebic colitis responded well to carbarsone followed by Anayodin. Emetine 
was apparently not indicated. Proctosigmoidoscopic examination proved healing 
in the visualized segment. Five stool studies at monthly intervals were negative. 
The patient was considered cured and was discharged June 10, 1941. ^ 

On 9/20/41 he entered Touro Infirmary (T-9083) with admission findings suggest- 
ing a diagnosis of lobar pneumonia (right basal) with pleural effusion. This was an 
acute illness of ten days’ duration. There was no significant interval history. 

There was a mild leukocytosis. Stool studies were negative. There was no pro- 
ductive cough. 
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Roentgen findings were those of a massive right pleural efiusion. There was no 
characteristic disturbance in diaphragmatic configuration. 

Amebic hepatitis with possible subphrenic abscess and trans diaphragmatic com- 
munication was suspected. Despite absence of localized pain, the right lobe of the 
liver and subdiaphragmatic space were explored by needling with negative findings. 
X-ray repeated after thoracentesis, with removal of 3200 cc. of thick reddish brown 
serosangmneous fluid, showed lobular atelectasis, evidence of pleural thickening, 
residual effusion and the suggestion of a subdiaphragmatic abscess, but no hepa- 
tomegaly nor any etiologic pneumonic process. Immediate microscopic examination 
of the pleural fluid showed endameba histolytica trophozoites; the cytologic study 
of the fluid showed a minimal neutrophic response. Stool studies were negative for 
endameba. The pleural fluid was sterile on repeated cultures. ^ 

Emetine, one grain intramuscularly, and pleural space lavage with 5 grains of 
Emetine hydrochloride in 500 cc of saline daily for eight days was given. The 
patient improved, no endameba histolytica were demonstrated in the effusion fluid 
after the second day. The patient was discharged 9/28/41. 

Readmission 10/6/41 was occasioned by recurrent massive pleural effusion. Enda- 
meba histolytica were demonstrated in the pleural fluid on two occasions, which fluid 
simulated that of the previous admission. Again stool studies were negative. 
Roentgen studies, including bronchography, were not informative. Thoracentesis 
every third day with Emetine lavage of the pleural space was performed on ten occa- 
sions. Diodoquin was given orally. The patient' was released from the hospital 
11/1/41. 

No further thoracentesis was indicated. Pleural fluid, however, was examined at 
ten day intervals for sixty days; no endameba were demonstrated. Persistent pleu- 
ntis and minimal effusion were roentgenologic findings for seven months. Compres- 
sion atelectasis of the right limg resulting from progressive pleural thickening and 
constriction became demonstrable thereafter. No subdiaphragmatic involvement 
developed. 

The patient had no recurrence of amebiasis. The pleural thickening has resulted 
in decreased vital capacity to half estimated normal, mild cor pulmonale, compensa- 
tory left pulmonary emphysema, polycythemia and clubbing of the fingers and toes. 

Comineni: An interesting instance of amebic pleural effusion, assmned 
embolic from an intestinal focus without other demonstrable extraintestinal 
amebiasis is reported. We cannot, however, entirely rule out the possibility 
of an amebic interstitial pneumonitis. 
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ANNULAR PANCREAS 
Description op a Case 

Malcolm Brown, D. L. C. Bingham and L. Bruce Ceonk 
Departments of Medicine and Surgery, Queen's University, Kingston, Canada 

Annular pancreas is a rare anomaly in which the second part of the duodenum 
is surrounded or almost completely surrounded by pancreatic tissue. Accord- 
ing to Lehman* the condition was first described by Tiedeman in 1818. In 
1933 McNaught*^ reported a case and gave references to thirty-nine other cases 
in the literature. By 1935 McNaught and Cox* had seen another case them- 
selves and had found three more in the literature. Since then cases have been 
reported by Weissberg^, Truelsen', Cunningham*, Lehman*, Chapman and 
Mossmatf, Gross and Chisholm*, Custer and Waugh’, Stofer** and by Goldyne 
and Carlson**. For the most part these are records of post mortem findings, 
but in thirteen cases the discovery was made at operation and Lehman* made 
a provisional diagnosis of annular pancreas preoperatively. 

CASE HISTORY 

E. K. No. 46/8549, a fifty-three year old housewife was admitted with a history 
of heartburn and flatulence for the previous five years. These symptoms were mild 
and were brought on by eating spices or highly seasoned foods. Nine months before 
admission she was seized with severe epigastric pain which was partially relieved by 
vomiting but finally required morphine. After six months a similar attack occurred 
and subsequent investigation in another hospital revealed cholelithiasis. Chole- 
cystectomy was performed and the surgeon reported that the common bile duct was 
patent and free of stones. Three weeks after operation the severe mid-epigastric 
pain returned, and attacks then occurred at intervals of a few days over a period of 
four weeks, at the end of which time she was a dmi tted to the Kingston General Hos- 
pital. The pain was extremely severe, at times spread in a band-like fashion around 
her waist radiating to the back, and frequently required morphine for relief. On 
one occasion she vomited cofiee-ground-like material and the day before admission 
she passed a tar-coloured stool. There had been a loss of weight amounting to 20 
pounds since her cholecystectomy. Her past medical history and her family history' 
contained nothing relevant. 

She was a short, placid woman with a lemon-tinted skin who still weighed 190 
pounds. There was a scar of a recent right upper paramedian incision on her abdom- 
inal wall and on deep palpation a firm, non-tender mass the size of a golf ball could 
be felt under the right costal margin. This mass moved with the liver, which was not 
palpably enlarged. There was tenderness in the mid-epigastrium. Otherwise there 
■"■ere no abnormal findings. Blood pressure 135/75. Her 'urine contained no bile, 
even during episodes of pain, and was free of other abnormal constituents. Hemo- 
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globin 11.6 Gm.%, R.B.C. 4,510,000 per cu. mm., W.B.C. 4,200 per cu. mm. with 
39% neutrophils, 1% cosinopliiles, 59% lympliocytcs, unci 1% mononuclear cells. 
Sedimentation rate 29 mm. in 1 hour. Wassermann negative. Fasting blood sugar 
91 mg.%. Blood urea 44 mg.%. Scrum cholesterol 284 mg.%. Plasma bilirubin 
1.04 mg.%. Two hours after the onset of a severe attack of pain, the plasma bili- 
rubin was 2.4mg.%. Occult blood in stools and in gastric contents -h-b-f-f. Elec- 
trocardiogram essentially normal. Radiography after barium meal showed a filling 
defect in the right side of the second part of the duodenum, suggestive of e.^trinsic 
pressure. There was no x-ray evidence of stone in the region of the common bile 
duct. During an intravenous pyelogram only the upper calyx was seen on tlie right 
side; the left side filled normally. Preoperatively the patient ran a low grade 
temperature. 

The diagnoses which were entertained preoperatively were (a) annular pancreas 
(b) duodenal ulcer with perforation (c) stone in the common duct and (d) neoplasm. 
Because of the recent laparotomy further surgery was undertaken reluctantly but 
about three weeks after the patient’s admission to hospital it became imperative 
because of the severe pain and the continued blood loss. When the abdomen was 
opened an encapsulated hematoma was found in the free edge of the lesser omentum 
and the second part of the duodenum was found to be embraced by a band of pan- 
creatic tissue about one and a half inches wide and one-half incli thick which 
caused moderate narrowing of the duodenum. The band was sectioned and the 
stumps of pancreatic tissue were ligated. It was thought necessary to be sure that 
the common duct was free of stones and as it was impossible to identify it the duo- 
denum was opened and a sound passed up the entire length of the common duct and 
for three inches along the pancreatic duct without any obstruction being encountered. 
The patient’s temperature rose gradually after operation and despite penicillin con- 
tinued to be elevated. A week postoperatively she developed pain in the right 
lower thoracic region and on the tenth postoperative day a large subdiaphragmatic 
abscess was evacuated. Soon after this it was evident tliat a duodenal fistula had 
formed, and on the twenty-second post-operative day a posterior isoperistaltic gas- 
trojejunostomy was performed. The patient died two days later. 

At autopsy the common bile duct was found to be dilated but the ampulla was 
patent and no stones were present. Aside from the stumps of pancreatic tissue which 
s till partially embraced the duodenum, the pancreas was not unusual in its gross 
appearance. The section of pancreas removed at operation was normal micro- 
scopically and showed no increase in fibrous tissue or leucocytic infiltration. Sections 
of the material obtained at autopsy showed mononuclear infiltration of the fibrous 
tissue at the periphery. The liver sections showed some widening of the sinusoids 
without any concomitant congestion, and moderate vacuolation of the liver cells in 
the peri-portal areas. 


DISCUSSION 

An annular pancreas is simply a band of secreting pancreatic tissue which 
passes around the duodenum, usually in its second part, although occasionally 
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the third part of the duodenum has been involved. If the ring is incomplete, 
it will take the form of two arms reaching out from the pancreatic head, par- 
tially encircling the duodenum and leaving a gap on the ventral surface which 
is filled in with loose fibrous tissue. The majority opinion concerning the mode 
of origin of the anomaly is that it occurs as the result of the failure of complete 
migration of the ventral anlage of the gland first to the right and then posteri- 
orly to the duodenum to fuse with the dorsal anlage. Because of this, a tip of 
the ventral anlage remains in an anterior position while the duct outline rotates 
around the duodenum in a normal maimer. In consequence the band of 
pancreatic tissue becomes wrapped about the duodenum in a napkin-ring 
fashion and the duct from the ventral bud sweeps around the duodenum to 
enter the Duct of Wirsung. Others (Lerat*^ and Weissberg*) have suggested 
that the annular arrangement is the result of hjqierplasia of pancreatic tissue 
which dissects its way beneath the serosal coat of the duodenum eventually to 
surround it. Lerat interprets this as a regenerative process following fetal 
peritonitis. 

Because of their importance in surgical procedures the ducts of the annulus 
have been the subject of much investigation. Commonly a main duct begins 
in the main part of the band anteriorly and to the left of the duodenum, and 
sweeps around to the right and then behind the duodenum to join the main 
pancreatic duct. However Cunningham® and Stofer’®, usmg injection tech- 
niques, both reported failure to establish connection between the ductal system 
present in the annulus and the main pancreatic duct. 

It is clear that the condition may never cause symptoms. On the other hand 
it has been known to draw attention to itself in the neonatal period and as late 
as the eighth decade. The clinical picture is made up chiefly of the symptoms 
and signs of acute or recurring duodenal obstruction. When the common bile 
duct is subject to pressure, obstructive jaundice may result. Chronic or acute 
pancreatitis may also occur. Peptic ulcer has been noted in association. The 
roentgenological sign of importance is dilatation of the first part of the duo- 
denum with evidence of extrinsic pressure on the second part. 

The only dear indication for surgical intervention is the presence of obstruc- 
tion of the duodenum or the common bile duct and in that event two main 
courses are open to the surgeon. Firstly, the obstructing pancreatic band 
may be directly attacked by simple division on the right lateral aspect of the 
duodenum where the ducts exist in their smallest caliber'* ■ '® or by resection of 
a portion of the ring'. These procedures have been uniformly successful but 
they bear with them the risk of pancreatic fistulae and the possibility of an 
underlying atretic duodenum necessitating further surgical reconstruction, 
f'ccondly, the obstruction may be overcome by a short-circuiting tjpe of oper- 
ation such as gastroenterostomy'®’® or duodenojejunostomy®. These arc 



370 


BROWN, BINGHAM AND CRONK 


standard and satisfactory procedures and the comparatively high mortality 
associated with them when performed because of obstructive annular bands of 
pancreas has been due to respiratory infections and other unrelated causes and 
occurred in the days before sulfonamides and the antibiotics were introduced. 
In the present case it would undoubtedly have been wiser to do nothing more 
than divide or excise a portion of the pancreatic ring but because of uncertainty 
regarding the complete patency of the common bile duct, exploration of the 
duct was deemed necessary. The duodenal fistula which followed was possibly 
the result of auto-digestion both from within and without, 
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The following case of acute hemorrhagic pancreatitis is reported because of 
the numerous complications and the unusual opportunity for study of the 
behavior of calcium, potassium and certain other chemical constituents of the 
blood, ascitic and pleural fluids during life and for study of the calcium and 
potassium content, determined post mortem, of tissues affected by fat necrosis. 

REPORT OF CASE 

A white man fift}’’-five years of age came by ambulance to the Mayo Clinic on 
November 21, 1946, because of an attack of severe abdominal pain of thirty hours’ 
duration. Since 1936 he had suffered from approximately six episodes of moderately 
severe pain located across the upper and middle parts of the abdomen and spreading 
around the sides of the abdomen to the back at the corresponding level. During 
attacks the pain was most intense below the left costal margin, persisted for several 
hours and was accompanied by abdominal distention. Some of the attacks were 
severe enough to require the hypodermic injection of morphine. During some of the 
episodes the color of the urine became dark. There were numberous minor spells, 
some of which would awaken him at night which consisted of a feeling of fullness in 
the epigastric region but which did not require the use of opiates. In the interval 
between attacks he complained of a sense of epigastric fullness, gaseous distress and 
belching after meals, particularly after the ingestion of greasy foods. 

I he last attack occurred on November 20, 1946, when, after breakfast, he was 
suddenly seized with a very severe pain in the upper part of the abdomen which 
spread all over the abdomen and around both sides to the lumbar region. Fhcrc 
"ere pallor of the skin, profuse perspiration, dark-colored urine, nausea, vomiting and 
abdominal distention. Hypodermic injection of morphine was required on three 
different occasions without affording relief of the pain. Intermittent hiccough 

supervened. 
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On admission to Uie liospital, thirty liours after onset of the attack, he was ex- 
periencing severe abdominal pain. Marked deh^’dration, hiccough, perspiration, 
considerable generalized abdominal tenderness and sjjasm and a limited degree of 
ascites were observed by the admitting physician. No ])cristaltic sounds were 
audible. The s 3 'Stolic blood pressure was 145 and the diastolic 95, e.vpressed in 
millimeters of mercur}', the pulse rate 128 and the temperature 102° F. The leu- 
kocyte count was 11,000 per cubic millimeter of blood and the sedimentation rate 
was 5 mm. in one hour (Westergren method). 

On the morning after admission, approximate!}^ fortj^-eight hours after onset of the 
attack, the concentration of am 3 dase in the serum was 2,666 units (normal 0 to 320). 
Abdominal pain was still present, ascites was more pronounced and there was 
abdominal distention, but flatus was being passed. On the fourth da}" of the attack, 
the value of am 3 dase in the serum was 1,600 units; the value for serum lipase, 1.3 cc. 
of tenth-normal potassium h 3 "droxide per cubic centimeter of serum; the concen- 
tration of urea in the blood, 168 mg. per 100 cc.; the fasting blood sugar, 340 mg. per 
100 cc.; the carbon dioxide combining power of the plasma, 39 volumes per cent; the 
concentration of chlorides in the plasma, 567 mg. per 100 cc. On the third day of the 
attack the concentration of bilirubin in the serum was 0.7 mg. of direct and 1.7 mg. of 
indirect reacting bilirubin per 100 cc. according to the van den Bergh reaction. 
Roentgenograms of the chest were noncontributor}". Abdominal pain was almost 
gone but generalized abdominal tenderness and spasm persisted. 

On the sixth day of the attack, ascites and abdominal distention had increased and 
four loose, grossly bloody stools were passed. The sedimentation rate had increased 
to 88 mm. and the serum amylase had decreased to 160 units. 

Several bloody stools were passed on the eighth day of the illness. Fluids were 
being taken orally, but due to increasing abdominal distention it became necessary 
to institute intermittent aspirations from the stomach and upper part of the small 
bowel. On this day the concentrations of calcium and phosphorus in the serum were 
respectively 5.7 and 2.7 mg. per 100 cc. The concentration of protein on the tenth 
day of illness was 5.3 gm. per 100 cc. of serum and the albumin-globulin ratio was 
1.29 to 1.0. 

During the remaining days of the patient’s illness there was increasing abdominal 
distention and ascites, the concentration of blood urea and blood sugar remained 
elevated and the tongue continued to be dry even though there was a daily oral and 
parenteral intake of fluids varying from 3,000 to 7,500 cc. 

Efforts were made to maintain a proper balance of fluids and electrolytes by the 
intravenous administration of 5 and 10 per cent solution of dextrose in water or in 
0.9 per cent solution of sodium chloride, 5 per cent solution of sodium bicarbonate, 
10 per cent solution of potassium chloride and 10 per cent solution of calcium 
gluconate. Regular insulin, one unit for each 5 gm. of glucose in the fluids given 
intravenously, was administered. A transfusion of 500 cc. of blood was given because 
of h}T)oproteinemia. 

Hydrothorax became apparent on the right side on the ninth and on the left side 
on the thirteenth day of the attack. On abdominal paracentesis 1,500 cc. of straw- 
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colored fluid was obtained and on pleuroccntesis 1,000 cc. of straw-colored fluid was 
removed from the right jdeural space. This j)leural fluid contained 3,500 cells per 
cubic millimeter and culture revealed Escherichia coli. Ascites and hydrothorax 
quickly recurred to the point of cardiac and respiratory embarrassment. 

Increased concentrations of urea and sugar in the blood and the low values for 
serum calcium and potassium persisted. During the last two days of the patient’s 
illness the urinar)’’ output decreased to a low level and there were signs of respirator}’’ 


T.'\BLE 2 

MisccUancous laboratory Jiiidhigs in a case of acute hemorrhagic pancreatitis 


TYPE OF EXAMIXATIOK 

RF.SLXT 

DAY OF 
ATTACK 

Pleural fluid 



Amylase, units 

50 

12 

Calcium, mg. per 100 cc 

3.7 

12 

Cell count per cubic millimeter 

1,300 

13 

Protein, gm. per 100 cc 

2.6 

17 

Albumin-globulin ratio 

1.43:1 

17 

Potassium, mg. per 100 cc 

8.9 

17 

Culture (Escherichia coli) 

Positive 

12 

Peritoneal fluid 



Amylase, units 

50 

12 

Protein, gm. per 100 cc 

2.5 

17 

Albumin-globulin ratio 

1 1.57:1 

17 

Other 

1 


Prothrombin time, seconds 

20 

(after vitamin K) 

' 7 


19 

14 


18 

15 

Bromsulfalein retention, grade (1 to 4) 

4 

6 

Blood culture 

Negative 

15 

Fat in a single stool, per cent of dr\' weight 

3.7 

6 

Urine (24 hr. specimen) 



Calcium 

Trace 

14 

Phosphorus, mg. in 1,300 cc 

420 

14 


and cardiac embarrassment and increasing toxemia. He died on the seventeenth 
day of the attack. 

The various laboratory data are given in tables 1 and 2. 

Necropsy findings . — Necropsy revealed moderate subcutaneous edema of the legs, 
back and arms. The body was moderately obese and the panniculus adiposus was 
3 cm. thick. The peritoneal cavity contained 3,000 cc. of yellowish fluid mixed with 
fibrin. The intestinal coils were matted together by fibrinous adliesions. On the 
small intestine, mesentery, omentum, parietal peritoneum, mediastinal connective 
tissues and the pleural surface of the diaphragm there were many white and yellow 



ACUTE HEMORRHAGIC PANCREATITIS 


375 


nodules ha^dng the appearance characteristic of fat necrosis. A roentgenogram of 
the omentum revealed these nodules as areas of increased density. The right and 
left pleural cavities each contained 250 cc. of clear yellow fluid. 

Aside from the collapse of the lower portions of the upper lobes and also of the 
middle right and both lower lobes, the condition of the lungs was not remarkable. 

The spleen was enlarged and weighed 340 gm., compared with an estimated normal 
weight of 200 gm. 

The liver was also enlarged and weighed 2,145 gm., compared with an estimated 
normal weight of 1,800 gm. Aside from a cyst in the right lobe, which measured 0.5 
cm., the liver did not appear abnormal. The gallbladder appeared to be distended 
and contained about 30 cc. of greenish black bile and more than 100 facetted stones. 
The latter were mottled black and tan and ranged in size from 1.5 cm. to 0.1 cm. in 
diameter. 

Two small recent ulcers had penetrated into the muscularis on the anterior wall of 
the stomach. There were several small polypoid lesions measuring up to 0.5 cm. 
in diameter. 

The pancreas was encased in a large hemorrhagic and necrotic mass. It was 
enlarged and the entire tail and body, as well as a portion of the head of the gland, 
appeared reddish black and necrotic. There were numerous yellowish nodules of 
fat necrosis on the surface and in the peripancreatic connective tissue. On longi- 
tudinal section of the pancreas the hemorrhagic and necrotic tail and body of the 
gland were shown to be sharply demarcated from a portion of the head (fig. la) . In 
this portion of the head there were numerous foci of fat necrosis. Dissection of the 
gland revealed necrosis and thrombosis of a large artery supplying the tail and body 
of the gland. 

The common bile duct appeared normal. Dissection of the common bile duct and 
pancreatic ducts revealed that they were separate up to a point 2 mm. from the 
orifice at the papilla of Vater. 

The perinephric adipose connective tissues were the site of numerous yellowish 
and hemorrhagic areas of fat necrosis. The combined weight of the kidneys was 490 
gm., but aside from their large size they did not appear abnormal. 

On histologic examination, in the head of the pancreas there were many areas of 
parenchymatous necrosis at the peripherj'^ of which were collections of polymorpho- 
nuclear and mononuclear leukocytes as well as fibroblasts (fig. 16). Tlie peripherj" 
of the necrotic portions took a bluish stain, and staining by the von Kossa method 
revealed the presence of calcium. In the intact portions of the head of the gland, 
interlobular fibrosis was marked, but only a few lymphocytes and mononuclear 
leukocytes were obser\md (fig. Ic). Squamatization (so-called metaplasia) of the 
epithelium of a small duct was observed (fig. 2o). 

^lost of the sections taken from the tail of the pancreas revealed massive necrosis 
nnd hemorrhage. A section taken from the region between the body and head of the 
gland also revealed interlobular fibrosis and necrosis and destruction of a wall of an 
arterj' with hemorrhage (fig. 2b) . 

fn sections of the liver there were small collections of polymonrhonuclear Icuko- 
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Fig. 1. Pancreas, a. Acute hemorrhagic pancreatitis. Note recent hemorrhagic infarction of 
the body and tail and older inflammatorjdesions in the head. b. Recent pancreatitis. Note region of 
necrosis with inflammatorj’- reaction (hematoxylin and eosin xl30). c. Chronic pancreatitis. Note 
older lesion with fibrosis, lymphocytes and phagocytes (hematoxjdin and eosin xl35). 


cytes in some of the periportal spaces and also in the small bile ducts. The liver 
cells were large but appeared normal otherwise. 

In sections of the gallbladder there was an organizing fibrinous pericholecystitis. 
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Collections of lymphocytes were observed between the muscle bundles of the wall 
but the mucosa was not remarkable. 

Sections of the small intestine revealed an organizing fibrinous exudate which 
contained many mononuclear leukocytes on the serosal surface. 
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. Pancreatitis, a. ^Ictaplasia (sejuamatization) of epithelium of a small duct (hematoxylin 

eo • Necrosis of wall of an artery with hemorrhage and thrombosis (hematoxylin and 

sin x(>0), c. Fat necrosis with calcium deposits in omentum (hematoxylin and cosin xI05). 

In sections of the kidney the tubular epithelium appeared swollen and hyaline, 
granular degeneration was observed in a few tubules. An occasional cast of pre- 
cipitated hemoglobin was present. In the interstitial tissue there was an occasional 
locus of acidophilic material together with a collection of lymphocytes. 
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In sections of tlie mesentery, omentum, parietal peritoneum, perirenal and mediasti- 
nal connective tissue there were regions of fat necrosis willi considerable amounts of 
basophilic material which stained like calcium with the von Kossa method (fig. 2c). 

The following anatomic diagnoses were made: acute hemorrhagic pancreatitis 
with disseminated fat necrosis and calcification; general peritonitis (3,000 cc. of 
fluid); acute cholangitis; cholelithiasis; multiple sessile polyps of the stomach; recent 
ulcers of the stomach and bilateral hydrothorax (250 cc, on each side) with atelectasis 
of the lungs. 

Poslmorlcm chemical sludics. — 'I'he results of chemical analysis of omental and 
pancreatic tissues affected b}'' necrosis are given in table 3, 

TABLE 3 


Conccntralion of calcium and phosphorus in paiicrcatic'aiid omental tissue in a case of acute hemorrhagic 

pancreatitis with disseminated fat necrosis 


1 

MC. TER 100 CM. OF TISSUE 

TISSUK 

(wet weicut) 


Calcium 

Phosphorus 

Head of pancreas (nonhemorrhagic) 

46.7 

192.0 

Body of pancreas (hemorrhagic) 

131.7 

54.2 

Omental fat (without necrosis) 

41.9 

32.1 

Omental fat (area of necrosis) 

261.0 

66.0 

1 


COMMENT 

Pathologic aspects . — ^In any consideration of the pathogenesis of the pancrea- 
titis in this case it is important to note that the lesions in the head of the 
pancreas (interlobular fibrosis, collections of lymphocytes) suggested an older 
process than was found in the body and tail of the gland. 

The foregoing observation suggests that this patient had had a number of 
attacks of pancreatitis or pancreatic necrosis before the final fatal attack. In 
this last phase of his illness a large artery was eroded with the development of 
an occluding thrombus and hemorrhagic infarction of the tail and portion of 
the body of the gland. It is interesting to speculate as to how often a similar 
chain of events occurs in so-called acute hemorrhagic pancreatitis. Perhaps a 
large number of patients with the latter disease have a number of previous 
attacks (relapsing pancreatitis) and fatality ensues only when the inflammatory 
and digestive process involves vessels which supply a large part of the gland. 

From the pathologic features in this case conclusions as to the etiologic 
factors responsible for the pancreatitis could not be drawn. Although the 
gallbladder contained stones it showed but little evidence of active inflamma- 
tion aside from the inflammation of the serosa, which was part of the general- 
ized peritonitis. The cholangitis and pericholangitis also appeared to be recent 
and were probably a complication of pancreatitis and peritonitis. The 
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common bile duct contained no stones and was not dilated. The common bile 
duct and the pancreatic duct were separate up to a point 2 mm. from the 
orifice; consequently, it would have been impossible for a stone to convert 
the two ducts into a common channel and allow regurgitation of bile to occur 
up the pancreatic duct. ; 

The metaplasia (squamatization) of the epithelium of some of the pancreatic 
ducts which was present in this case has been given an important role in the 
etiology of pancreatitis by Rich and Duflh One cannot exclude the possibility 
that it was a significant factor in this case but it is important to point out that 
squamatization or metaplasia is a fairl}'^ common lesion in the absence of 
pancreatitis and is also frequently absent in cases of pancreatitis. It ma}^ be 
that a combination of factors, namely, infection of the biliary tract and obstruc- 
tion of the pancreatic ducts, was important in this case and may be important 
in others. 

General aspects . — It has been shown, first by Langerhans in 1890 and sub- 
sequently by others, that the yellowish areas of fat necrosis observed in cases 
of acute pancreatitis contain large amounts of calcium soaps which are formed 

when free fatty acids are liberated by the action of pancreatic lipase on neutral 
fat=-5. 


The very low concentration of calcium in the blood serum is of interest. 
This problem has been studied recently by Edmondson and co-workers®“®, who 
found that in acute pancreatitis with necrosis the concentration of calcium in 
the serum may become subnormal any time between the second and fifteenth 
days of the attack, the lowest values on the average being on the sixth day of 
the attack. Furthermore, they observed that whenever the concentration of 
calcium in the serum in acute pancreatitis falls below 7 mg., the patient almost 
invariably dies. 


Although the concentration of calcium in the serum in our case ranged 
etween 5.1 and 5.9 mg., yet there was no evidence of tetany and the response 
lo the Chvostek test was negative. The reason for this is not clear. It may 
e related to the following factors: First, the value for the serum proteins was 
0" , thus allowing sufficient calcium to remain in the physiologicall}" active 
ionic fom. McLean and Hastings® have shown that there is a definite re- 
' lonship between total serum calcium, ionized calcium and serum protein and 
nt at any given level of total serum calcium the diffusible ionic fraction in- 
creases as the total serum protein decreases. Second, the serum potassium 
ns a so low, so that the ratio of ionic calcium to potassium tended to remain 
normal and thus preserve nearly normal neuromuscular irritabilitjc In 
iCT uords, the stimulating effects on the neuromuscular S 3 "stem of a lowered 
^ iiccntration of calcium was counteracted b}’’ the inhibitor}^ effect of a lowered 
iiccntration of potassium. It has been assumed b}’’ Edmondson and co- 
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workers^"^ that in patients with pancreatic necrosis the decreased concentration 
of calcium in the serum is due chiefly to the combination of calcium with fatty 
acids liberated by the action of lipase on neutral fat. That this is actually the 
case has not been proved. Even if this were true, it is hard to understand why 
in our case enough calcium could not be withdrawn from the skeletal system to 
maintain a normal concentration of calcium in the blood. The loss of calcium 
into the ascitic and pleural e.xudates and by way of aspirations through the 
gastric and Miller-Abbott tubes possibly contributed also to the low values for 
serum calcium and potassium in our case. 

Edmondson and associates found the concentration of calcium in the normal 
pancreas to be between 5 and 6 mg. per 100 gm. of pancreas and that in the 
peripancreatic fat and mesenter}'’ to be between 2 and 3 mg. per 100 gm. of 
tissue. It is therefore apparent that in the case we are reporting the content 
of calcium in the pancreatic and mesenteric tissues was from 25 to 100 times 
the normal value. 

The reason for the rather low values for serum potassium in our case is not 
entirely clear. It is probably the result of poor dietar}’- intake, the loss of 
potassium into the ascitic and pleural exudates and feces and the loss by aspi- 
rations from the gastro-intestinal tract. It is felt that in our case insufficient 
amounts of potassium and calcium were given parenterally to influence materi- 
ally the blood levels of these constituents. 

Ascites is not an uncommon complication of hemorrhagic pancreatitis with 
disseminated fat necrosis. Bilateral hydro thorax in our experiences has been a 
rare finding in this disease. It is difficult to ascertain the mechanism for this 
complication. It may be due to extension of the inflammatory process from 
the abdominal cavity by way of the lymphatic system". 

SUMMARY 

A clinical, physiochemical and pathologic study has been made in a case of 
severe acute hemorrhagic pancreatitis resulting in disseminated fat necrosis 
within and outside the abdominal cavity, generalized peritonitis, ascites, 
bilateral hydrothorax, diabetes meUitus, hypocalcemia, hypopotassemia and 
uremia. Interesting is the absence of tetany in the presence of rather low 
values for serum calcium. Possible explanations for this finding are offered. 
Chemical analysis revealed that the concentration of calcium in the pancreas 
and in areas of fat necrosis in the omentum was from 25 to 100 times as high as 
those which are found in the same tissues not involved by acute pancreatitis. 

The evidence in the case just reported tends to support the belief expressed 
by Edmondson and associates that the concentration of calcium in the serum 
may be of prognostic value in acute pancreatitis. 
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INTRODUCTION 

Scleroderma is no longer considered a purely dermatologic disease. Studies 
of its many visceral lesions have shown it to be a progressive systemic disease 
of collagenous tissue. Recently, the number of different organs known to 
be involved has been increased by observations of lesions of this nature in the 
gastrointestinal tract^"®. IFliile there are numerous studies in the gastro- 
enterologic literature of esophageal scleroderma, none of these concern intesti- 
nal scleroderma. The case reported here indicates that intestinal scleroderma 
is a lesion of gastroenterologic importance since it can in itself lead to a fatal 
termination. 


CASE HISTORY 

Mr. J. F., age 48 years, was first seen in 1940 complaining of stiffness and swelling 
of many joints, numbness of the hands, and progressive hardening of the skin of his 
extremities. The skin presented a typical picture of diffuse scleroderma. His face 
had a mask-like expression. The skin of the extremities was dr^^, hardened and 
thickened. All fingers were pointed and their movement was impaired. Roentgeno- 
logic examination showed destruction of the ulnar styloid processes, calcification of 
the synovial membranes of the hamate bones and typical atrophy of the distal 
phalanges, and forty-two per cent increase in cardiac size. Serum calcium, calcium 
tolerance and calcium balance were normal. 

During the following seven years, the patient was hospitalized seven times because 
of recurrent painful trophic ulcers of the hands which healed in four to eight weeks 
with heat, complete bed rest, high caloric diet and local treatment with mild anti- 
septics. In 1946, because of intractable ulcers, several phalanges were disarticulated. 

In June 1941, bilateral cervical and thoracic sympathectomy failed to alter the 
course of the disease. In 1942, esophageal biopsy specimens had typical sclerodermal 
changes which explained his progressive d}'’sphagia and the fluoroscopic finding of 
severe lower esophageal stenosis. Mechanical esophageal dilatation afforded some 
relief (Case No. 2 of Lindsay, Templeton and Rothman®). 

In September 1946, the patient developed severe cramping abdominal pain in the 
left lower quadrant, accompanied bj'^ marked constipation. The descending colon 
was palpable and tender. Because of sharp angulation of the bowel, proctoscopic 
examination of only 14 cm. of rectum could be accomplished. This rectal mucosa 
was normal. Because of technical difficulties, barium enema roentgenologic studies 
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were unsatisfactory. Atropine relieved the pain considerably and the patient was 
discharged in January 1947 with the provisional diagnosis of scleroderma of the 
descending colon. 

In March 1947, he suddenly developed an upper respiratory infection, followed 
rapidly by thoracic pain, pulmonary congestion, dyspnea, and progressive abdominal 
enlargement. Five days after the onset of these symptoms, he was hospitalized in a 
moribund condition. He had severe dyspnea, generalized cyanosis, a large distended 
tender abdomen, widespread thoracic rales, and edematous legs. A few hours after 
admission he passed a bloody stool and shortly thereafter expired. 

NECROPSY PINDINGS 

Because the extra-alimentary lesions of scleroderma have been so thoroughly 
depicted elsewhere, only the pathologic changes in the alimentary tract will 
be described here. 

GROSS EXAMINATION OF ALIMENTARY TRACT 

The abdominal cavity contained one liter of thin turbid yellow fluid. From 
two cm. to the right of the splenic flexure down to the recto-sigmoid junction, 
the colon was dark red-brown and dilated. The peritoneum over this portion 
was opaque. It was covered by a fibrinopurulent exudate which was thickest 
in the mid portion of the descending colon where a small necrotic diverticulum 
had ulcerated. The mucosa of the externally discolored portion of the colon 
was dark red, friable and edematous. Along the course of the necrotic bowel 
■were numerous small pseudodiverticula and many ulcers 3 to 5 mm. in diameter, 
with sharp margins and dirty necrotic floors. Two elongated mucosal ulcers 
were present in the rectum just below the sharp termination of the sigmoidal 
gangrene (Fig. 1). 

The left coeliac and sigmoidal arteries and veins and their arcadal communi- 
cations were occluded by propagating bland thrombi. 

The esophagus was shorter than normal. Five cm. of the cardiac portion 
of stomach were inlra thoracic. At the cardio-esophageal junction, the lumen 
of the e.sophagus was constricted by dense fibrous tissue. The epithelium 
became progressivelj' thicker and whiter from the mid portion down to the 
cardia where there was a 2 x 3 cm. clean, stiff-walled ulcer 2 mm. deep. Tlic 
thickened epithelium was divided into irregular islands by deep linear ertpts. 
The wall of the cso]fliagus jiarallcled the epithelium in becoming increasingly 
thicker. 


mSTOl-OGIC r.XAMIN.tTlON OF ALIMENTARY TRACT 

The squamous ejiithclium of the lower half of the csojihagus was about 
twice as thick as normal. The superficial cells were Large and vesicular while 
the lower layers had prominent intracellular bridges. In the floor of the ulcer 
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Frc. 1. Photograph of the mucosal surface of the terminal ileum, colon and rectum of this patient, 
showing the edematous gangrenous segment of bowel and its relatively sharp delineations. 



was a small artery completely obliterated by intimal fibrosis and polymorpho- 
nuclear leukocytes. The muscularis mucosae in this region was heavily in- 
filtrated by young fibroblasts while above and below this point the muscularis 
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mucosae was atrophic and penetrated by large collagen bundles. The sub- 
mucosa nearest the epithelium consisted of extremely dense collagenous tissue. 



I'll'.. 2. Pliotomicropraph (X20) of the Rangrcnous signioiii colon showing the necrotic epithelium, 
ciicm.'ilous fihrous sulimucosn, thromlioscd veins, anti t,v])ical atroiihy anti fit)ro>iis of the circular 
muscle. 


Tlte true muscularis wa.s atrophic and partially replaced and surrounded by 
this tissue. The arteries had .severe intimal fibrosis and many of the small veins 







386 


JMSIIBAUGII, RUBIN AND ROTHMAN 


had eccentrically placed myoma-like masses in their walls. The smaller nerve 
trunks had myxomatous degeneration and varying degrees of replacement by 
fibrous tissue. 

There was a simple incomplete atrophy of all types of gastric mucosal cells. 
The submucosa was relatively normal. The true muscularis of the stomach 
had scattered foci of atrophy and fibrosis. Random sections of the small 
intestine revealed subperitoneal fibrosis, focal severe atrophy and fibrosis of 
the circular and longitudinal muscles and moderate submucosal fibrosis. 

The most marked atrophy and fibrous replacement of smooth muscle was 
found in the circular muscle of the descending and sigmoid colons (Fig. 2). In 
places, only small loosely collected bundles of smooth muscle remained between 
coarse bundles of collagen. The submucosa was greatly thickened even in the 
non-gangrenous parts of the colon. The fibrotic submucosa of the descending 
and sigmoid colon was e.vtremely edematous. The mucosa was necrotic or 
completely missing. Although all tissues in this portion of the colon were 
infiltrated by polymorphonuclear leukocytes, the greatest collections of these 
cells were in the walls of severely fibrosed arteries and veins and in lymphatics 
which these cells occluded. In the areas of ulceration, the typical blood vessel 
changes in both the arteries and veins were most severe. The subterminal 
branches of the left colic artery had moderate intimal fibrosis and recent 
thrombi. 

The other organs that contained the characteristic fibrous and vascular 
lesions of scleroderma Avere the skin, lungs, heart and kidneys. 

COMMENT 

The inthnal fibrosis and edema and A'^enous myomatous proliferation, Avhich 
were so prominent in this patient, have not been found consistently in aU cases 
of scleroderma. Evidence, however, is accumulating that these lesions are 
characteristic of this disease and may be involved in the primary pathological 
process. The vascular lesions played the dominant role in the death of this 
patient. Most probably, the mucosa of the descending colon Avas devitalized 
by the obliterative process in small terminal arterioles with the result that 
trophic mucosal ulcers formed. With bacterial invasion of these necrotic foci 
propagating thrombophlebitis, lymphangitis and arteritis developed, pro- 
gressed and caused the ischemic necrosis of the descending and sigmoid co- 
lons. The rapidly occurring fatal peritonitis was undoubtedly the result of 
thei unfortunate presence of pseudodiverticula that ulcerated immediately into 
thfe' p'eritoneal cavity. Early recognition of similar situations permitting local 
intestinal resection and chemotherapy of the intestinal infection may be able to 
prolong life. 

Previous studies ^ . 2, 3,4, s jiave shown that scleroderma of the intestinal tract 
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is a not uncommon manifestation of this disease and that the diagnosis can be 
made by fluoroscopy and roentgen films. The present case report emphasizes 
the inherent danger in this lesion. The possibility that the intestinal form of 
this disease can cause death must not be overlooked. 

sumiARY 

A fatal case of scleroderma of the intestinal tract is described briefly clinically 
and pathologically. The inherently dangerous potentialities of this lesion are 
emphasized. 
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EDITORIALS 


MANY I-IEADACI-IES ARE PRODUCED IN THE MUSCLES 
OUTSIDE OF THE SKULL 

It has long been known that many headaches and especially the nuchal ones 
are associated with much tension in the muscles. Often a nuchal headache 
can be rubbed away by a physical therapist. Recently Simons and Wolff 
(Studies on headache; mechanisms of chronic post-traumatic headache. 
Psychosomatic Med., 8: 227-242 [July-Aug.] 1946) reported studies of the 
action currents of the muscles surrounding the skull in persons "ttuth headache. 
With the help of an instrument much like the electro-encephalograph one can 
tell when a muscle is contracted and active and when it is rela.ved. The 
workers found that feelings of pressure or tightness commonly arise from the 
sustained contraction of muscles located in the frontal, temporal, occipital or 
cervical regions. 

In some cases the injection of a 1 per cent solution of procaine hydrochloride 
into the contracted muscle promptly stopped the headache. Some time ago 
we called attention editorially to the fact that contraction of the muscles of the 
back of the neck with the resultant distress is an excellent index of the amount 
of nervous tension in a person’s body. The writer of this editorial also once 
had a remarkable experience showing how a severe headache could result from 
nervous tension. One morning he awoke with a severe frontal headache worse 
than he had ever known in his life before. He then remembered that he had 
just been dreaming that while seated at his desk in the of&ce a fellow physician 
had telephoned from across the continent asking for a report on a certain 
patient he had referred. The writer said, “Wait a minute,” and started rapidly 
to hunt through a big pile of histories heaped on his untidy desk. As time 
passed and he could not find the desired history, he got more and more tense 
until he woke with the severe headache. By voluntarily relaxing his muscles 
he was free from pain within a few minutes. 

One of the most useful features about the observations of Simons and Wolff 
is that in many cases of headache the patient can be cheered up and much 
relieved of anxiety on learning that the seat of his headache is not inside his 
skull and his brain but outside in the tensed muscles. In some cases there may 
be some myositis or fibrositis. 

. W. C. A. 
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OBESITY 

Every gastroenterologist will find much to enlighten and please him in the 
excellent review of the subject of obesity by C. F. Gastineau and E. H. Rynear- 
son in the December 1947 number of the Annals of Internal Medicine. As 
these authors point out, a physician is not fair to his obese patients when he 
does not take pains to point out to them the dangers that reside in their extra 
burden of fat. Statistical studies show dearly the intensifying effect of obesity 
on such diseases as hypertension, atherosclerosis, pulmonary emphysema, 
diabetes, heart disease, cancer, nephritis, cirrhosis of the liver, cholecystitis, 
arthritis, bad varicose veins, and pulmonary embolism. In the presence of 
obesity any operation is likely to be dangerous, and pregnancy is fraught with 
extra dangers. 

Between the ages of forty-five and fifty-five the presence of an extra 50 
pounds of fat gives the person an extra 50 per cent chance of death in the 
following year. There are also some bad psychic aspects of obesity. With it 
there must go a certain amount of childishness, lack of self-control, and lack of 
self-respect. The very stout woman has lost self-respect and has given up 
hope of being a sexually attractive person. Often she must be looking forward 
more or less complacently to the loss of her husband’s love and regard and her 
children’s respect. 

Highly important is the fact, realized by aU physiologists today, but un- 
fortunately not by all physicians, that a gain in weight comes simply from the 
taldng in of excess amounts of food. Whenever a woman eats more than she 
needs to meet the energy requirements of her body she wll have fat to spare, 
and she then is likely to store it under her skin and elsewhere throughout her 
body. Stout persons who are always saying, ‘T don’t eat very much,” are 
perhaps thinking of mealtimes. What they seem to forget is that in the kitchen 
all day they are nibbling or raiding the icebox. 

Most physicians still think that the obese person must have something wrong 
with his or her basal metabolism or with the glands of internal secretion, but 
actually researches have shown that this is seldom true. Gastineau and 
Rynearson take up one theory after another which has been proposed to explain 
obesity and show that there isn’t much proof in favor of it. Obesity appears 
to depend most frequently upon some inherited derangement in the mechanism 
in the brain which controls appetite. It seems probable that this mechanism 
resides within the hypothalamus, and that its functions can be considerably 
modified from the cerebral cortex. That the trouble can arise in the h\po- 
thalamus is suggested by the sudden great increase in weight that sometimes 
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follows that form of encephalitis which injures principally the area at the base 
of the brain. 

One wonders sometimes if the very stout may not represent a variety of the 
human race, but against this suggestion is the fact that in the Orient where 
millions teem and food is scarce the farmers and the[laborers are thin and spare, 
and it is only the rich merchant who gets fat. 

Gastineau and Rynearson feel that a sane, scientifically planned diet is the 
only safe and sound treatment. It must be a low calorie diet which is so com- 
plete in essentials that it can be lived on indefinitely. It is true, as Ivy and his 
colleagues have recently shown, that amphetamine and other sympathomi- 
metic amines will in large doses suppress appetite. But even if the giving of 
such drugs proves to be safe, their use in the reduction of weight is likely to be 
inadvisable because they divert the patient’s mind from the fact that the essen- 
tial feature of the treatment must always be the diet. A woman is much more 
likely to cheat on the diet if she thinks she can cover up her sins by taking more 
of the medicine. 

No one should beg a stout woman to reduce, and no one should watch over 
her in an effort to prevent cheating. “It’s her funeral.” For her own sal- 
vation and future she must want very much to reduce and then to stay thin. 
She must want this so much that she is ready to suffer for it and to struggle on 
alone. Before she starts on this diet she should be made to understand fully 
that she must stick to it probably for the rest of her days. There is no use 
wasting time with the woman who wants only an “eighteen day Hollywood 
diet.” Even if she takes off a lot of fat she will probably put it right back on 
again as soon as her enthusiasm wanes. 


W. C. A. 



COMMENT 

SOME RECENT REVIEWS OF THE LITERATURE ON VAGOTOMY 


In the October 23, 1947, number of the New England Journal of Medicine, 
William R. Moses presented anfexcellent critique of vagotomy. First he 
reviewed the results of the treatment of ulcer as published by many authors. 
Interesting was the study of Krarub who, after watching the results of medical 
treatment for five years in the cases of 665 patients with ulcer, concluded that 
only 29 per cent had a good recovery, 36 per cent were improved, and 35 per 
cent had a poor result. 

Moses doubted if vagotomy needs ever to be performed for gastric ulcer 
because the results of resection in such cases are so good that there is little need 
for doing anything more; jejunal ulcers almost never come as they do in cases 
of duodenal ulcer. 

Moses was not satisfied that vagotomy has yet been shown to correct the 
faults of function which lead to the production of ulcer. He might have added 
that it hasn’t yet been proved that vagotomy will in most cases prevent the 
formation of a jejunal ulcer. Certainly reports are coming in of jejunal ulcers 
that have appeared after vagotomy. Moses coromented on obstruction at the 
cardia which in a few cases can be very troublesome after vagotomy. 

The impression gained by Moses and others is that vagotomy might be used 
in cases of jejunal ulcer after subtotal gastrectomy if it will only save the 
patient from the risk of the big and serious operation of taking out the ulcer 
and resecting some more stomach. Moses thought that vagotomy might also 
be done in cases of penetration of a duodenal ulcer into the head of the pancreas. 
This is questionable because in this type of case, partial gastric resection usually 
gives excellent and lasting results. It is also highly desirable in such cases 
that all gastric juice be shut off from the duodenum. 

A good bibliography of 114 titles accompanies Moses’ article. 

W. C. A. 
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AN ILEAC STOMA COVERED WITH A SKIN GRAFT 

No surgeon likes to make an ileac stoma in a case of chronic ulcerative 
colitis; it is not a pleasant thing for the patient, but at times there is no other 
sensible way out of his dilemma. Perhaps the ulcerative colitis is severe and 
intractable, or there is diffuse polypoid disease which will sooner or later give 
rise to carcinomas, or life is threatened by colonic strictures, perirectal 
abscesses, massive hemorrhages, subacute perforations, or definite malignant 
lesions. In such cases an ileac stoma has to be made and often later the non- 
functioning colon has to be removed. 

One of the most distressing of the complications which follow creation of an 
ileac stoma is the excoriation of the skin by the contents of the bowel. This 
ulceration is not only painful but weakens the patient and is hard to treat. A 
number of appliances have been tried out, some of them cemented to the skin, 
and a number of ointments have been used to protect the skin but none has ever 
been entirely satisfactory. The main difficulty with the ordinary ileac stoma 
is that a sufficient length of bowel is not left sticking out to deliver the contents 
of the gut into the rubber bag made to receive them. 

In 1941 Dragstedt, Back and Kirsner (Ann. Surg., 114 : 653-661 [Oct.] 1941) 
found that they could cover an exteriorized segment of ileum with a skin graft 
and leave it sticking out of the abdomen like a spigot. They found this worked 
well. Recently Black and Thomas (Proc. Staff Meet., Mayo Clin., 22: 
508-511 [Oct. 12] 1947) reported having made four such skin-grafted ileac 
stomas. In each case there was virtually a complete take of the skin graft on 
the serous coat of the bowel, and in each case the presence of the spigot made 
life easily bearable for the patient. In none of the cases did there follow 
immediately the profound upset in the balance of fluids and electrolytes which 
has so commonly been seen after the performance of the usual ileostomy. 

Bargen remarked in the discussion on this last paper that in his opinion this 
new operation constitutes the greatest single advance in the surgical care of 
patients with disabling ulcerative colitis. The stoma is so much easier to 
manage and the skin does not get excoriated. It would appear now that the 
old type of stoma should never again be made. 

W. C. A. 
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IS URTICARIA OFTEN PRODUCED BY AMEBIASIS? 

Giordano believed that in some instances urticaria can be explained by the 
presence in the bowel of endameba histolytica. In order to see if this is true 
one hundred cases were studied in which urticaria was a prominent complaint. 
In this group of patients extensive studies of stools revealed only four cases of 
amebiasis. Eradication of the amebiasis did not relieve the urticaria in any 
instance. 

In a study of 790 patients with amebiasis, urticaria was present in only 36 
cases. In none of these 36 could the mrticaria be related to the amebiasis, and 
in none was there evidence that amebacidal therapy affected the urticaria. 

Accordingly, the impression remains that there is no causal relation between 
amebiasis and urticaria. 

Gordon McHabdy 
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Tttmores de LOS IsLOTES DE Langerhans Hiperinsulinismo. By Rodolf Lopez 

Kruger. Stanley, Santiago, Chile, 1946. 

This is a fine monograph on tumors of the Islets of Langerhans as they were ob- 
served by Lopez Kruger when he was a Fellow at the Mayo Clinic in the years from 
1942 to 1945. The monograph is well-written and well-documented. As Lopez 
Kiruger says, at the Mayo Clinic they have found only 44 tumors of the islets in 
10,314 autopsies. 

Many of these tumors apparently do not produce symptoms, and yet they look 
exactly like those that do give trouble. True h 3 ^erinsulinism due to one of these 
tumors is a very rare disease. 

Out of 216 tumors that produced some h 5 rperinsulinism 153 were benign adenomas. 
Malignant tumors of the islets with metastasis have been seen only seventeen times 
so far. 

A History or Sceentiric English, the story or its evolution based on a 

STUDY OR BIOMEDICAL TERMINOLOGY. By Edmund Ajtdrews, M .D. Richard 
Smith, New York, 1947. 342 pp. 

Here’s one of the most dehghtful and instructive books that the reviewer has 
run onto in. years. An able surgeon, Andrews was also a scholar who had an 
unusually good working knowledge of Latin and Greek besides his knowledge 
of French, German, and Polynesian. He even found time to write a dictionary 
of Tahitian. It’s sad to think that he had to die at the age of forty-eight. 

The book is so full of interesting facts that one doesn’t know where to begin. 
For instance, the word “pluck,” meaning courage, referred to the viscera of 
fowls plucked out in preparation for the table. Obviously, then, the word 
means the same as guts. One reads such curious things as that our word 
syringe came from a word meaning a flute in the Cretan language. It also 
meant a rectal fistula. Interestingly, many of our words for drugs came from 
the ancient language of Crete. 

A point which Andrews makes again and again is that since physicians have 
always used Greek and Latin in their terminology and since they have always 
been rather conservative, medical literature is a museum of philologic antiqui- 
ties. The word medicus is not even Latin ; it came from the old Oscan or Sabine 
speech. It meant an intermediary — ^perhaps between God and man. 

The word Hippocrates shows that the father of medicine came from a race 
of horse tamers. The root of the word therapeutics originally meant in 
Homer’s speech a junior companion in arms. Later it meant a nurse or an 
orderly in a chnic. One meaning of the root was service. Our Aesculapius 
came from a word meaning a snake, and we know that the early temples of 
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healing often kept pythons about the place. As everyone knows there is a 
snake twined around the staff of Aesculapius. The original word for glass was 
hyalos and from that we get our medical term hyaline. 

Interesting is the derivation of the word for “work.” It meant originally 
to be tired and worn out ! The word pharmacy came from a root similar to 
that which produced our word “farm” and “bam.” Originally it had a mean- 
ing of poison or of the paints used by an artist. The word meconium meant 
not only the first bowel movement of a baby but opiiun, which looks like it. 
Diabetes originally meant a pair of compasses. Amnion was a sacrificial bowl. 
The prostate in Greek meant a protector or patron. Rather suggestive is the 
fact that the word epidemia meant the annual progress of a sovereign through 
his domains, collecting taxes! Evidently it was not looked on as a blessing. 
A curious ending is “itis” meaning nowadays, disease. Originally its meaning 
was “of the.” For instance m Hippocratic times the word “arthritis” was 
followed by “nosos” which together meant disease of a joint. Finally the 
"nosos” was left off. The grammarian is particularly scandalized when he 
sees us adding to the genitive ending “itis” a plural ending so as to make a 
word hke gastritides. But as Andrews says, there isn’t much the grammarian 
can do about the things that outrage his sense of proprieties. He knows that 
no matter how ungrammatical a term is it will stick if it is useful. 

Curiously, the word “carotid” comes from a Greek work meaning to put to 
sleep. Apparently it was early known that pressure on the two carotid arteries 
would produce unconsciousness. 

It is particularly interesting to hear Andrews say that the old story that the 
books in the huge library of Alexandria were used to heat the public baths is 
not quite true. He says that the works on science, natural history, and 
medicine were specifically exempted from the holocaust and were copied and 
scattered all over the Moslem world. They created a thirst for knowledge 
that was not satisfied until all of Greek learning had been translated into the 
Arabic tongue. Later it was translated from the Arabic into Latin and that 
was part of the process that brought back learning to Europe. A number of 
the early medical classics were first translated into Hebrew or Aramaic and 
then into Arabic. 

The word alkali comes from kali or ashes, and the word alcohol originally 
meant a triturate. Aniline comes from the Arabic “anal” meaning a pigment. 
According to Andrews, the word chemistry comes from a Greek work chumos 
which gave us the word di3Tne. The W'ord sugar came into Europe from India 
by way of Arabia. The Hindu word was “sakkara” which we now use in the 
term "saccharine.” The word feces came from “faex” which was the Roman 
name for the lees of wine. In Persian this was called “durd” which later 
changed to an English four-letter word and also to the word “tartar.” Rather 
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appropriate is the descent of the word malade froni an older form, malapte 
meaning badly fitting. The mentally sick person today fits badly into his 
environment. The word bastard came from words which meant son-of-a- 
mattress. In German he’s called a son-of-a-bench. 

The word ill is a relic of Norse. The Saxon word was seocnisse or our sick- 
ness. In the earhest medical pamphlet in Saxon there is a mention of “half a 
headache” or migraine. The word courtesan meant a man or woman around 
the court, which doesn’t speak highly for the morals of the court. Similarly 
the word pimp was originally French pimper which means to dress stylishly — 
probably our “primp.” 

Andrews shows that again and again certain words which were originally so 
perfectly proper that they are to be fotmd in the earliest English Bible, became 
“dirty,” and then new ones had to be found. 

This is a book to have by the side of the bed for reading during the last half 
hour of the day. 

A Textbook of Dietetics, Clinicai. Guide to Diet Therapy. By L. S. P. 

Davidson, and I. A. Anderson. Hoeber, New York, 1947, pp. 517, second edition, 

$ 6 . 00 . 

This is an attractive book crammed with information. Doctor Davidson was 
formerly Regius professor of medicine in the University of Aberdeen, and Doctor 
Anderson is lecturer in clinical chemistry in the University of Aberdeen and formerly 
Advisor in Nutrition to the War Office. 

Bioluminescence, Annals of the New York Academy of Sciences. By E. 

Newton Harvey, Rupert S. Anderson, John B. Buck, Orrin M. Chase, Henry Iring 

and Frank H. Johnson. Vol. 49, article 3, pages 327 to 482. 

One of the most remarkable phenomena of nature is the luminescence shown by a 
number of fishes and flies and worms. As everyone knows the outstanding research 
worker in this field has been E. Newton Harvey. Years ago he worked out niuch of 
the chemistry of the production of the light and the relation between luciferin and 
luciferase, the ferment. All those many physicians who are interested also in biologic 
processes, anywhere in nature, will be much interested in this splendid little mono- 
graph. 

My Polio Past. By Noreen Linduska. Pellegrini & Cudahy, Chicago, 1916. 

One of the best things a physician can do in order to learn about the mental . 
processes of patients with serious diseases is to read books which they write about 
their experiences. One can learn so much about their psychology, about the things 
that bother them, the things in the doctor’s office and the hospital which frighten 
them or outrage them, and the things which we of the medical profession do that 
reassure them and make them glad. In this book. Miss Linduska, who is a keen, 
wideawake advertising writer, full of ideas, tells about her experience with first. 
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bulbar polio and a few weeks later generalized muscular paralysis. She gives a vivid 
description of the distress she went through as the muscles in her larynx and throat 
failed to function. She tells vividly what a patient feels when treated with the 
Kenney packs and she tells much about the life of the “chronic” patients in a big 
hospital. The book is very sprightly and well-written. 

Dhteeektial Diagnosis of Jaundice. By Leon Schiff, M.D. The Year Book 

Publishers, Inc., Chicago, 1946. 

In these days when the interest in jaundice and hepatitis is greater than ever and 
when tests are being devised which help in the differentiation of the several types of 
jaundice, there is great need for good books on the subject. Schiff’s book is one of 
the most thorough and satisfactory that we have seen. It is crammed with valuable 
material and information throughout its 313 pages. It is well written and well 
illustrated. 

The seven main parts of the book are on Characteristics and Classifications, 
Parenchymal Jaundice, Neoplastic Jaundice, Calculous Jaundice, Retention Jaun- 
dice, Clinical and Laboratory Aids in Differential Diagnosis and an Appendix cover- 
ing laboratory methods. Dr. Samuel Rapoport wrote the section on the Jaundice 
of the Newborn. 

This book is so good all the way through that it is hard to pick out any one chapter 
for special praise. It is a book that ought to be on the shelves of every gastro- 
enterologist. 

Fonrir Years of Silence. By Cliffqrd A. Brown. Marshall Jones Company, 

Francestown, New Hampshire, 1946. pp. 80. 

As has already been noted in other reviews, one of the best things a physician can 
do while learning to understand the mental processes of his patients is to read ac- 
counts of their illnesses written by them. This book is a fine, interesting story of a 
man who has been deaf for forty years. 

One is reminded of what Huxley once wrote to Darwin. He said he was much 
annoyed because he was growing deaf, he was even more annoyed because people 
were noticing it, and he was still more annoyed because he was annoyed when people 
noticed it. 
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MOUTH AND ESOPHAGUS 

Wheeler, D. Diverticula of the foregut. 

Radiol., 49: 476 (Oct.) 1947. 

The author describes diverticula of the dif- 
ferent portions of the foregut and shows 
reoentgenograms of his cases. With the 
exception of the diverticula at the pharyn- 
geal-oesophageal junction, there are usually 
only incidental findings. The oesophageal- 
pharyngeal diverticula produce defeite 
symptoms, the others are practically asymp- 
tomatic. Diverticula of the lower oesopha- 
gus are important when instrumentation is 
contemplated. Because diverticula are so 
readily demonstrated by an X-ray exam- 
inatioBj their significance, except for the 
oesophageal-pharyngeal type, has been 
greatly exaggerated. 

Franz J. Lust. 
STOMACH 

Segal, H. L., Watson, J. S., and Sxein- 
BAUSEN, T. B. Difficulties in the diag- 
nosis and treatment of lesions of the py- 
loric antrum. N. Y. State J. Med., 47: 
2292 (Nov.) 1947. 

There are several conditions which may 


cause confusing shadows in X-rays of the 
pyloric antrum. These include normal vari- 
ations in size of rugae, pylorospasm, gas- 
tritis, benign pyloric hypertrophy, gastric 
ulcer, carcinoma, benign tumors, lymphosar- 
coma, syphilis, and tuberculosis. For prac- 
tical purposes, the differential diagnosis lies 
between malignancy and benign ulcer. 
Repeated X-ray, laboratory and gastros- 
copic studies must be carried out in case of 
doubt, especially if symptoms persist. 
Exploratory laparotomy is indicated if the 
diagnosis cannot be reached within a rea- 
sonable time. A normal blood count, and 
the absence of occult blood in the stool do 
not rule out carcinoma. Any narrowing of 
the lumen in the X-ray after sodium amytal 
suggests a hypertrophic or infiltrative lesion, 
rather than a spasm. Patients with h 3 T)er- 
trophic gastritis must be kept under con- 
stant observation. Surgery is not indicated 
as long as the symptoms respond to a medi- 
cal regimen even in the presence of abnormal 
X-rays. A benign lesion high up in the 
stomach may cause secondary pylorospasm 
or spasm of the duodenal cap. Nine illus- 
trative cases are reported. 

Philip Levitsky. 
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Welch, C. E. Carcinoma of the stomach, 
Surg. Climes N. Am., 1100 (Oct.) 1947. 
The diagnosis of carcinoma of the stomach 
has not shown any general significant im- 
provement in recent years, mainly because 
patients are not coming to physicians and 
clinics for diagnosis earlier than they did 
in the past. A careful history, stomach 
X-rays, gastroscopy, and examination of the 
gastric contents for malignant cells are the 
most important diagnostic procedures. The 
last mentioned procedure is of considerable 
value when positive, but does not rule out 
cancer when negative. 

Surgical therapy, however, has improved 
in recent years, particularly with reference 
to a lowering of mortality rates in gastric 
resection. Mortality has been lowered from 
26 per cent in 1937-1941 to 11 per cent in 
1941-1946. 

Prognosis is based on microscopic path- 
ologic findings. Carcinoma in situ and 
polypoid cancer oSer an excellent prognosis, 
whereas that for adenocarcinoma and colloid 
adenocarcinoma is only fair. Signet cell 
and undifferentiated carcinoma are attended 
by a poor prognosis, particularly if asso- 
ciated with lymph node metastases or fixa- 
tion of the stomach to other viscera. 

Frank G. Val Dez. 

Friedrich, L. Der Platz der Gastroskopie 
in der Magendiagnostik [The Place of 
Gastroscopy in Diagnosis of Gastric 
Lesions], Gastroenterologia, 72; 216, 
(1947). 

Gastroscopic examination is indicated in aft 
patients suffering from a gastric disorder in 
whom X-ray examination gives doubtful 
results or findings which are not in accord 
with the results of other investigations. The 
gMtroscopic findings should be correlated 
with the data obtained by other methods of 
examination. Apart from cases with gastric 
sjTnptoms with negative X-ray findings, 
the procedure should be used to assess the 
healing of a gastric ulcer and to elucidate 
postoperative gastric s>Tnptoms. In the 
differential diagnosis between ulcer and can- 
ocr, gastroscopy cannot decide witli cer- 
tainty but rather gives a clue as to the oper- 
ability of cancer if present. Patients with 
unexplained gastrointestinal bleeding and 


those who apparently have a gastric neurosis 
should be examined gastroscopicaUy for 
evidence of gastritis. 

Charles A. Flood. 

ScHOEN, A. M. AND Griswold, R. A. The 
effect of vagotomy on human gastric 
function. A prelimmaiy report. Ann. 
Surg., 126: 655 (Nov.) 1947. 

The authors studied gastric function in 30 
patients who received vagotomy (21 supra- 
diaphragmatic and 9 subdiaphragmatic 
surgical approach). Phenol red was intro- 
duced into the stomach to indicate the ex- 
tent of gastric secretion (by change in con- 
centration of the indicator) and of gastric 
emptying (by change in total quantity of 
the indicator). The average secretory rate 
in response to the insulin test (IS units 
intravenously) was 3.25 cc. preoperatively 
and 2.09 cc. per minute postoperatively. 

LEiiuEL C. McGee. 

Hardt, L. L. and Brodt, L. P. Alummum 
hydroxide and magnesium trisilicate plus 
mucin in treatment of peptic ulcer. Anch. 
Surg., 55; 584 (Nov.) 1947. 

When mucin is added to a mixture of alumi- 
num hydroxide and magnesium trisilicate 
and taken orally a coating of the gastric 
mucosa is noted, the pepsin activity and 
acidity of the gastric juice are lowered and 
the emptying time of the stomach for this 
substance is delayed. These actions of the 
mixture are considered distinct advantages 
in the treatment of peptic ulcer. The coat- 
ing action and emptying time were observed 
gastroscopicaUy and roentgenologicaUy. 
Peptic activity was tested on the muscle of 
a frog’s leg, while the aciditj' of the gastric 
Juice was tested after administering 0.5 mg 
of histamine phosphate, 

C. WiLMER WlRTS, Jr. 

BOMTiL 

WiLLiAHS, H. Appendicitis in the young 
child. Brit. Med. J., 4531; 730 (Nov.) 
1947. 

Among 1,487 children under the age of 14 
years treated for acute appendicitis, 42 were 
under the age of 3 years. In this latter 
group, an acute uncomplicated appendicitis 
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was found in 6, a gangrenous, perforated 
appendix with local peritonitis in 21, and 
a general peritonitis in IS patients. The 
author directs attention to the long time 
interval from the onset of symptoms to the 
diagnosis, and the more rapid progression 
of the inflammatory process to gangrene and 
perforation. The small immature omentum 
also fails to assist in sealing off the appendix 
effectively from the general peritoneal cav- 
ity. Early diagnosis depends upon an 
awareness of the possible presence of ap- 
pendicitis and a careful history and clinical 
examination. 

All patients were subjected to operation 
as early as possible. The appendix was 
removed in all cases; drainage was estab- 
lished in the presence of a mass or peritonitis. 
Sulfonamides were given either by mouth 
or intravenously in one-tliird of the group. 
There were 8 deaths among the 42 patients. 
The most important factor in mortality was 
the presence of general peritonitis, 

Joseph B. Kirsner. 

Doub, H. P. Malignant tumors of the 

small intestine. Radiol., 49: 441 (Oct.) 

1947. 

The recognition of malignant tumors of the 
small intestine depends upon a thorough 
evaluation of the clinical features, including 
laboratory studies, and especially upon a 
careful roentgen study. Much of the im- 
provement in the recognition of these tu- 
mors during the past decade has resulted 
from the more widespread use of serial 
study of the small bowel. The highest per- 
centage of malignant neoplasms of the smalt 
bowel are adenocarcinomas. Lymphosar- 
comas are second in occurrence and car- 
cinoid tumors a poor third. Grossly the 
tumors are of two types: constricting and 
fungating, or polypoid. The constricting 
type produces mechanical obstruction by 
narrowing the intestinal lumen, while with 
the polypoid type, obstruction is due to the 
bulk of the tumor or to intussusception. 
The clinical picture is usually one of a pro- 
gressive loss of weight and strength and 
var 3 dng degrees of anemia. Pain is a prom- 
inent symptom. A change of bowel habit is 
usually present and this may go on to an 
acute obstruction which brings the patient 


to seek relief. A palpable tumor is an im- 
portant and significant finding. Disten- 
tion is often present. Unusual peristaltic 
action is common. 

The roentgen picture is one which is com- 
mon to the neoplasms of the gastrointestinal 
tract. The abnormal findings may consist 
of an area of narrowing of the lumen of the 
bowel and dilatation proximal to it. Mar- 
ginal or central filling defects may also be 
present, with obliteration of the mucosal 
markings in the involved area. Doub’s 
series of 52 malignant tumors of the small 
intestine includes 21 carcinomas of the duo- 
denum and 1 l 3 mphosarcoma. In the peri- 
ampullary tj-pe, jaundice, often of an inter- 
mittent character, is a prominent feature. 
Pain is the outstanding symptom. In about 
50 per cent of the cases, a palpable tumor 
is present. Secondary duodenal displace- 
ment, peristaltic reversal, and gastric re- 
tention is found. The series includes 14 
primary malignant tumors of the jejunum. 
Lymphosarcoma occurred eight times, 
mostly in the ileum. Carcinoid or argentaf- 
fin tumors were found in four instances. 

Franz J. Lust. 

Allen, A. W. Carcinoma of the large in- 
testine. Surg. Clinics N. Am., 1018 (Oct.) 
1947. 

Since the development of better bowel prep- 
aration, resection with primary anastomo- 
sis has become the method of choice, thereby 
reducing the morbidity. Exteriorization, 
preliminary cecostomy, or transverse colos- 
tomy are rarely used except in complete 
obstruction due to carcinoma and in large 
obstructing inflammatory lesions. It is 
more important to accomplish one-stage 
resections in the transverse colon than in 
any other segment of the large intestine 
because of the variations of the blood supply 
to tliis region. Five illustrative case his- 
tories are reviewed in detail from the clini- 
cal, pathological and operative viewpoints. 

Frank G. Val Dez. 

Osgood, E. C. The role of the radiologist 
in the management of patients with intes- 
tinal obstruction, with special reference 
to the use of the Miller-Abbott tube. 
Radiol., 49: 529 (Nov.) 1947. 
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A detafled description of the use of the 
Miller-Abbott tube in intestinal obstruction 
is given. The technique described is com- 
paratively simple. The advantage of the 
use of the tube is that it often converts an 
emergency into an elective procedure. The 
absence of the high degree of distention of 
the bowels simplifies the surgical procedure. 
In cases of meAanical obstruction, the tube 
may be considered as a useful adjunct. It 
has proved in reflux ileus to be a therapeutic 
in itself, since surgical enterostomy is gen- 
erally conceded to be valueless and sole re- 
liance must be placed on non-surgical de- 
compression. In such cases the results with 
the tube have been excellent. 

There are few contraindications to the use 
of the Miller-Abbott tube. It must not be 
used in persons known to have or suspected 
of having strangulation or gangrene of the 
bowel if operation is thus delayed. Its use 
is also contraindicated in external hernias 
since some contain strangulated intestinal 
loops. In cases of obstruction of the large 
bowel, there is an increase in the tonus of the 
terminal ileiun which makes uncertain and 
delays the entry of the tip of the tube into 
the ceciun. Besides, the cecal contents are 
ordinarily too grumous for aspiration 
through the tube. 

As repeated fluoroscopy and roentgeno- 
graphs are necessary to determine the site 
of the tube and the type of the obstruction, 
the Miller-Abbot tube is best used under the 
supervision of a radiologist. 

Franz J. Lust. 

jAimsoN, J. W. AND Muilins, C. R. Car- 
cinoma of the colon and rectum. New 

Engl. J. Med., 237; 699 (Nov.) 1947. 

This report is based on 71 cases of carcinoma 
of the colon and rectum in a 10-j'ear period 
from a small community of 28,000 popula- 
tion. In 14 cases the carcinoma involved 
the ascending colon; in 7, the transverse 
colon; in 17, the descending colon and sig- 
nioid; and in the 33 cases, the rectum was the 
site of cardnoma. Forty-nine cases were 
resectable, and 4S were resected for cure with 
one death. The 3-year survival rate was 
per cent. Of IS patients seen five or 
rnore years ago, 11 were treated for possi- 
ble cure, and 7 were treated palliati%'cly. 


Two of the patients treated survived 5 years 
or longer. 

The authors describe the treatment in 
detail, and state that while the results leave 
much to be desired, they are not wholly 
discouraging. 

Anthonv M. Kasich. 

Mahorner, H. and Eisner, W. Diver- 
ticula of the duodenum and jejunum. 

Surg. Gim. Obs., 86: 607 (Nov.) 1947. 
The purpose of this paper is threefold: (1) 
to present the known facts concerning duode- 
nal and jejunal diverticula, (2) to evaluate 
the surgical significance of these diverticula, 
and (3) to discuss the technical features in- 
volved in operations for these lesions and 
report a new technical procedure which in- 
sures overlooking any duodenal diverticulum 
at the operating table. The patient may be 
cured by surgery designed to obviate these 
lesions either by inversion into the intestinal 
canal or by actual removal. The new pro- 
cedure discussed insures the discovery of 
hidden diverticula at the time of operation 
by inflating the duodenum ■with air. Six 
cases of diverticula of the duodenum and 
jejunum are reported. All patients were 
relieved of symptoms by use of this tech- 
nique. 

Francs D. Murrhy. 

Baumgartner, C. J. Survey of intestinal 

obstruction. Arch. Surg., 55: 607 (Nov.) 

1947. 

Among 1,107 proved cases of acute intestinal 
obstruction, adhesive bands was the com- 
monest cause. Thirty-one were classed as 
early post-operative cases, and 328 as late 
post-operative cases. The youngest patient 
was four days old and the eldest 86 years. 
There were 139 treated by suction alone and 
189 were operated on. The duration of ob- 
struction was found to have nothing to do 
with the degree of obstruction present; a 
twelve-hour obstruction was often gangre- 
nous while a three-day obstruction might be 
perfectly harmless. Eight deaths in the 
group with obstruction due to bands and 
adhesions were attributed to delay in rccog- 
m'zing the strangulating lesion; each of these 
patients was treated witli siphonage for from 
two to seven daj’S before surgical interven- 
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tion. It is emphasized that undue reliance 
should not be placed on indwelling siphon- 
age, all surgically treated patients should 
receive blood or plasma or both, and massive 
doses of penicillin should be employed pro- 
phylactically routinely. 

C. WiLMER WrRTS, Jr. 

Lazarus, J. A. and Marks, M. S. Benign 
intestinal tumors ' of vascular origin. 
Surgery, 22: 766 (Nov.) 1947. 

Benign intestinal tumors of vascular origin 
are quite rare. They have been described 
pathologically as nevus, angioma, cavernous 
angioma, capillary hemangioma, varicosities 
and cavernous phlebectasis. The lesion is 
most frequent in the small intestine, but may 
occur anywhere in the intestinal tract. The 
most common symptom is bleeding which 
may be massive at onset or persistent for 
many months. Diagnosis is dilEcult. Treat- 
ment may include resection of tumor, re- 
section of bowel, local cauterization, and 
roentgen therapy. The prognosis is poor, 
especially for multiple lesions. The disease 
should be considered in cases of severe in- 
testinal bleeding where a lesion can not be 
demonstrated. Exploration will usually be 
fequired. 

J. Dotty Hancock. 

Strohl, E. L. Acute appendicitis. An 
analysis of eight hundred and seventy- 
eight cases at St. Luke’s Hospital, Chicago. 
Arch. Surg., 66: 530 (Nov.) 1947. 

In a series of 878 cases of acute appendicitis, 
97 were accompanied with perforation and 
peritonitis and 56 with abscess. The over- 
all mortality rate was 1.48 per cent. Eleven 
of a total of 13 patients died as a direct re- 
sult of progression of the appendical infec- 
tion or of specific complications. Delay in 
operation continued as a major factor in 
death in the cases of acute disease with per- 
foration. The average time which elapsed 
between onset of symptoms and admission 
to the hospital was 67 hours. 

C. WiLMER WiRTS, Jr. 

LIVER AND GALL BLADDER 

Zondek, B. and Bromberg, Y. M. Infec- 
tious hepatitis in pregnancy. J. Mt. 
Sinai Hosp., N. Y., 9: 222 (Sept.-Oct.) 
1947. 


A clinical study of infectious hepatitis was 
made in 29 cases observed among 3,382 preg- 
nant women — an incidence of 0.85 per cent. 
The patients were divided into 3 groups ac- 
cording to clinical severity. The smallest 
group consisted of 2 mild cases who showed 
transitoiy bilirubinuria but no clinically 
apparent jaundice. The largest group (18 
patients) had a moderately severe hepatitis. 
The remaining 9 cases (31%) had severe 
hepatitis with a tendency to acute atrophy 
of the liver, thus emphasizing the frequency 
of this severe form of hepatitis in pregnant 
women. Five patients of this last group 
died from acute hepatic atrophy. In 2 
patients, chronic hepatitis resulted from infec- 
tious jaundice during pregnancy. Twenty- 
one patients showed no signs of liver func- 
tion impairment when examined 3 to 6 
months after recovery. No functional he- 
patic impairment was found in 3 women, who 
became pregnant again. Inadequate es- 
trone inactivation (positive estrone clear- 
ance test) is one of the tests of severe liver 
impairment. An investigation of the effect 
of infectious hepatitis on the course of preg- 
nancy showed that hemorrhage was excep- 
tionally rare and was observed in only 2 cases 
shortly before death. Twenty-one patients 
(72%) recovered completely from infectious 
hepatitis during pregnancy. 

Premature deliveries are frequent in the 
severe form of hepatitis. Labor proceeded 
rapidly throughout all the stages. Agalactia 
and hypogalactia are common in those de- 
livered during the course or shortly after 
recovery from infectious hepatitis. The 
fetus was never affected by the disease of the 
jaundiced mother. Pregnancy is the deci- 
sive factor contributing to the severity of 
hepatitis. All 5 fatal cases and most of the 
severe cases were observed during the late 
second half of pregnancy. All patients with 
the severe form of hapatitis were under- 
nourished, their daily diet being particularly 
low in proteins and in various factors of vita- 
min B complex. Excessive vomiting and 
the presence of the height of a general epi- 
demic lend to the severity and mortality. 
Therapeutic interruption of pregnancy 
should be discouraged in the interest of both 
mother and fetus. 


Albert Cornell. 
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Lipp, W. F., LENmEK, A. R., and Aaron, 
A. H. The value of symptoms and phys- 
ical signs in the differential diagnosis of 
jaundice. N. Y. State J. Med., 47: 2453 
(Nov.) 1947. 

The differential diagnosis between intra- 
hepatic and extrahepatic jaimdice depends 
largely on the clinical evaluation and not on 
any specific laboratory procedure. An anal- 
yst of 412 cases of jaundice yielded many 
clinical features. Intrahepatic jaundice oc- 
curred in patients under 40 years of age in 
75 per cent of cases, and 73 per cent of 
jaundiced patients over 50 years had some 
form of extrahepatic disease. In cirrhosis of 
the liver and carcinoma of the pancreas the 
ratio of men to women was 2:1, whereas in 
dystrophy and common duct stone, the 
ratio was reversed. Pain was a much more 
prominent symptom in extrahepatic jarm- 
dice. ^ Chills suggest common duct stone or 
infectious hepatitis. Emesis and pain are in 
kKping with common duct stone, but emesis 
mthout pain favors hepatitis, or dystrophy. 
Marked weight loss was seen in 15 per cent 
of patients with common duct stone, and 
in an equal proportion of those with cir- 
rhosis. ^ The liver was enlarged inmost cases, 
except in some of the dystrophies and cir- 
rhoses. Tenderness was elicited more fre- 
quently in hepatitis and common duct stone. 
A palpable spleen favors intrahepatic jaun- 
dice. The presence of a palpable gall- 
bladder points to extrahepatic disease. 
Ascites is of no great differential value. 
Anpomata were present in 35 per cent of 
patients with cirrhosis. The color of the 
stool merely indicated the degree of ob- 
struction, which was greater in extra- 
hepatic disease. 

PHIIJP LEVITSKy. 

Mnuzzi, Pablo L. Functional disturbances 
of fte cholcdochus and immediate chol- 
angiography. Prensa mod. argent., 34: 
2273 (Nov.) 1947. 

The author diagnoses biliary dyskinesia only 
''hen lipiodol goes into the duct of Wirsung 
du^g immediate cholangiography. He 
calls the sjmdromc characterized by stasis 
und marked dilatation of the biliary tract 
nnatomofunction.al disturbance of the he- 
duct”. In such cases, immediate 
c 'olangiography shows a normal chole- 


dochus, and there is jaundice that subsides 
with bfliary drainage and rest. This syn- 
drome can be due to adhesions, stone in the 
gallbladder neck, abnormal vessels, etc. 

The author considers immediate chol- 
angiography the most important help the 
surgeon has in biliary surgery, for it shows 
not only anatomic but also functional dis- 
turbances. It is of great value in diagnosing 
functional disturbances resulting in gall- 
bladder stasis, in cholelithiasis, and in post- 
cholecystectomy simdrome. In gallbladder 
stasis it aids in the diagnosis of an incomplete 
obstruction of the cystic duct or of a dis- 
turbance of the sphincter of Oddi. In 10 
per cent of cholelithiasis cases, we can see a 
functional disorder of the distal end of the 
choledochus; the bile flows intermittently, 
the lipiodol evacuation is delayed, the chol- 
edochus presents increased peristalsis, and 
sometimes there is back flow into the Wir- 
sung duct. The author advises a cysto- 
duodenostomy in these cases, and claims this 
operation has reduced the incidence of the 
postcholecystectomy syndrome from 10 to 
2 per cent in his hands. He has operated on 
44 cases of postcholecystectomy syndrome 
and has always found a functional disorder 
in these cases as shown by an immediate 
cholangiography. The author never uses 
sphincterotomy or a T-tube in these cases 
but prefers to perform a choledochoduo- 
denostomy. 

Aloysio Faria. 

Peisbram, B. O. C. The method for dis- 
solution of common duct stones remaining 
after operation. Surgeiy, 22: 806 (Nov.) 
1947. 

Stones are left behind in 16-25 per cent of 
patients operated upon for choledocholithia- 
sis. Such stones may be in the intrahepatic 
ducts, but more usually are lodged in the 
ampulla. Retroduodenal or transduodenal 
e.xposure will reveal many of the latter but 
these procedures are accompanied by too 
great an increase in mortality. A subcostal 
incision is recommended; the common duct 
should be explored through an incision in the 
duct half way between its junction with the 
cj-stic duct and its communications with the 
duodenum (and not through the split cj-stic 
duct); aspiration of the common duct before 
exploration is of value. Accessible stones 
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should be removed and a sound passed into 
the duodenum if it can be done without force. 
If obstruction is encountered, a double- 
barrelled catheter rather than a T-tube is 
passed down to that level. The opening in 
the common duct is made water tight. On 
the fifth postoperative day a cholangiogram 
is made, using IS to 20 cc. of warm lipiodol 
in oily solution. If stones are present, the 
bile is aspirated from the fasting patient, and 
ether is injected drop by drop until the pa- 
tient feels pressure. The ether is then 
aspirated and reinjected several times. 
Following this, 5 to 10 cc. of warm olive oil 
are injected and the tube clamped for several 
hours. The procedure may be repeated 
several times a day. One to six weeks may 
be required for successful dissolution of the 
calculi. The method is safe and effective 
with the above technique. 

J. Dotpy Hancock. 

Hoffkan, J. and Lisa, J. R. Significance 

of clinical findings in cirrhosis of the liver. 

A study of 93 autopsied cases. Am. J. 

Med. Sci., 214: 525 (Nov.) 1947. 

The authors compared the clinical and path- 
ologic findings in two groups of cases of 
fatal Laennec cirrhosis in the New York 
City Hospital. Group 1 consisted of 37 
cases dying between 1920 and 1934, and 
group 2, of 56 cases, between 1935 and 1945. 
The most significant difference was in the 
occurrence of hemorrhage: 30 per cent in 
group 1 and 52 per cent in group 2. This 
finding was substantiated by anatomic evi- 
dence of collateral circulation in 35 per cent 
of patients in group 1 and 66 per cent in 
group 2. Nutrition was better in the latter 
group. Asdtes was the most common 
symptom in both groups (58%). Where 
liver function tests were used the cholesterol- 
ester fractionation appeared to be more sen- 
sitive (altered in 96 per cent of cases) than 
either serum icterus index or albumin- 
globulin ratio. The average age in the 
entire series was 54 years. There were only 
a few more men than women affected. Of 
the total number 61 were either heavy or 
moderate drinkers, 8 were teetotalers and the 
habits of the remaining 24 were unknown. 

Lemuel C. McGee. 


Trier, E. Pain in infectious hepatitis. 
Acta Med. Scand., 128; Supp. 196: 392, 
1947. 

The symptoms of hepatitis arc more varied 
than was previously realized. In the pre- 
vailing epidemics of jaundice in Denmark, 
many malignant cases of hepatitis are seen, 
especially in climacteric and elderly women. 
Abdominal pain occurs frequently and often 
resembles biliary colic. The pain may ap- 
pear at any time in the course of the disease. 
The histories of illustrative cases are re- 
viewed. 

Charles A. Flood. 

Kunkel, H. G. and Hoagland, C. L. 
Mechanism and significance of the thymol 
turbidity test for liver disease. J. Clin. 
Invest., 26: 1060 (Nov.) 1947. 

A study was conducted on 200 patients wth 
infectious hepatitis and 65 patients with 
other liver disease in the Out Patient De- 
partment of the Hospital of the Rockefeller 
Institute. Three ml. of the thjTnol reagent 
was added to 0.05 ml. of serum and tur- 
bidity measured by spectrophotometer. It 
is thought that the turbidity produced by 
the thymol reagent on lipemic sera from sub- 
jects without liver disease is due to an in- 
crease in the particle size of the protein- 
free lipid suspension, while that produced in , 
dear hepatitis serum is due to the formation 
of a protein-lipid-thymol comple-x. The 
protein and lipid components appear to be 
intimately related in this reaction. The 
th3Tnol turbidity test does not parallel the 
cephalin flocculation test either technically 
or clinically, although there is much simi- 
larity between the two. The cephalin floc- 
culation test is likely to be positive earlier in 
liver disease than is the thymol turbidity 
test. This is probably due to the delay in 
rise of lipids in the disease. The tests, there- 
fore, may both be profitably used during the 
course of the same illness, the cephalin 
flocculation being more sensitive early, and 
the thymol turbidity later. 

Sam Overstreet. 

Ashworth, C. T. Production of fatty in- 
filtration of liver in rats by alcohol in spite 
of adequate diet. Proc. Soc. Exp. Biol. 
Med., 66: 382 (Nov.) 1947. 
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Recently, with the recognition of certain de- 
ficiency syndromes in the chronic alcoholic 
patient, there has been a tendency to at- 
tribute all of the organic changes in alcohol- 
ism to universal dietarj' deficiency. 

Rats were ^ven alcohol daily and either 
a high or low casein diet. Controls received 
similar diets and no alcohol. Food intake 
was regulated. Fatty infiltration of the 
liver occurred in every animal receiving 
alcohol and a low casein diet, alcohol and a 
high casein diet, and a low casein diet and 
no alcohol. No animals receiving the high 
casein diet and no alcohol had fatty infil- 
tration of the liver. It is concluded that 
alcohol exerts an effect which permits ac- 
cumulation of fat within the liver cells, and 
that this operates separately from that of 
extrinsic deficiency of lipotropic factors. 

H. Necheles. 

PANCREAS 

CoLP, R. The clinical significance of bili- 
ary, pancreatic and duodenal reflux. J. 
Mt. Sinai Hosp., N. Y., 9: 257 (Sept-Oct.) 
1947. 

Dysfunctions of the sphincter of Oddi and 
the anatomical variations of the periampul- 
lary region of the duodenum are undoubtedly 
responsible for certain types of acute pan- 
creatitis and cholecystitis, some forms of 
jaundice, and many of the unfavorable re- 
sults following cholecystectomy. Although 
biliary reflux is notsolely responsible for the 
pathogenesis of acute pancreatitis, the au- 
thor cites a case in which bile entered the 
pancreatic ducts and caused a mild acute 
pancreatitis. Biopsies of pancreatic tissue 
are seldom taken because of the fear of caus- 
ing acute pancreatic inflammation. If this 
procedure were done more regularly it is 
probable that it would be found that bile is 
responsible for the many cases of pancreatic 
edema and acute pancreatitis. Paricreatic 
reflux is probably more frequent than bili- 
urj' reflux. In a case recently observed, per- 
iodic spasm of the sphincter was defi- 
nitely shown by lipiodol studies and recorded 
by kjtnographic tracings, and its role in the 
oausalion of a pancreatic reflux was further 
evidenced by the occasional presence of 
emylasc in the biliary drainage. The re- 


flux of duodenal contents through the com- 
mon bile duct is exceedingly rare. 

Albert Cornell. 

Lagerloe, H. 0. Normal serum esterase 
and pancreatic h’pase in diseases of the 
biliaiy ducts and pancreas. Acta Med, 
Scand., 128: Supp. 196: 399, 1947. 

The pancreatic serum lipase may be elevated 
in acute attacks of biliary and pancreatic 
disease, pancreatic carcinoma, spasm of the 
sphincter of Oddi, peritonitis following per- 
foration with escape of duodenal juice into 
the peritoneal cavity, and probably also in 
ileus. The elevation of serum lipase re- 
sembles that of serum amylase, but the two 
enzymes are not wholly parallel. Elevated 
serum lipase is usually a sign of damage to 
the pancreatic parenchyma or stasis in the 
pancreatic ducts. The normal serum ester- 
ase is not significantly influenced by the ele- 
vation of the pancreatic lipase occurring in 
biliary and pancreatic diseases. The method 
chosen for routine diagnostic study of pan- 
creatic disease is the serum amylase. When 
high normal values for amylase are obtained, 
the lipase may be found to be elevated. 

Charles A. Flood. 

Morley, J. Carcinoma of the ampulla of 
Vater. Brit. J. Surg., 34: 146 (Oct.) 
1947. 

Seven cases of carcinoma of the ampulla of 
Vater are reported. One presented an ap- 
parent spontaneous cure. The other 6 
cases were treated by a two-stage opera- 
tion— the first stage consisting of a chole- 
cystogastrostomy and gastrojejunostomy, 
and the second stage including resection of 
the second part of the duodenum and a con- 
siderable portion of the head of the pancreas, 
with ligature but no anastomosis of the pan- 
creatic duct. The two-stage procedure is 
preferred as it is believed to be less hazardous 
to the patient. CholeO’Stogastrostomy is 
advocated as less likely to be followed by 
cholangitis than is an anastomosis between 
the common duct and the jejunum, A 
stoma 1,5 cm. in length seems adequate to 
prevent stenosis. Since patients with liga- 
tion of the pancreatic duct compensate most 
satisfactorily for the absence of pancreatic 
trypsin, lipase and amylase, this procedure 
seems to be a safer one than docs an anasto- 
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mosis of the pancreatic duct to the jejunum 
with resultant possiblity of fistula forma- 
tion. 

J. Durry Hancock. 

Begtuup, H. and Tage-Hansen, E. Stud- 
ies on plasma-prothrombin following 
pancreatectomy. Acta Physiol. Scand., 
14; 189 (Nov.) 1947. 

In order to determine whether the pancreas 
is necessary for the formation of prothrom- 
bin, it was decided to remove the pancreas 
experimentally on 6 dogs and then follow 
the prothrombin level in the blood. The 
fall in the prothrombin levels was moderate 
and lasted at least a week before definitely 
subnormal values were seen. In cases of ex- 
perimental partial or total removal of the 
liver the fall of prothrombin, which was very 
pronounced, occurred in 6 to 24 hours. It 
therefore appears that prothrombin forma- 
tion must still take place after pancreatec- 
tomy. The pancreas is not essential then 
to the formation of prothrombin. It is prob- 
able that both pancreatectomy and certain 
diseases of the pancreas in which the function 
of the gland ceases may affect the liver in 
such a way as to reduce its prothrombin- 
forming capacity. 

Albert Cornell. 

Strohbeck, J. P. Increased amylase con- 
centration in urine as a sign of choledo- 
cholithiasis and acute pancreatic disease. 
Acta Med. Scand., 128: Supp. 196: 411, 
1947. 

The author studied 72 patients with chole- 
lithiasis who exhibited a rise in urinary amy- 
lase concentration and came to operation. 
It is believed that an increase in urinary 
amylase excretion signifies pancreatic dam- 
age. In this series of cases, between one- 
half and two-thirds of the cases were found 
to have no gross evidence of pancreatitis at 
operation. The remaining patients ex- 
hibited circumscribed infiltration of the 
pancreas with or without fat necrosis. 
Operation was carried out in all cases within 
30 days. It is believed that the rise in uri- 
nary amylase is due either to ductal spasm 
or stone in the papilla. A “common chan- 
nel” mechanism for production of pancreati- 
tis does not seem to have been established 


and stasis in the pancreas alone may be 
sufficient. The presence of a separate open- 
ing for the duct of Santorini, found in about 
20 per cent of the cases, may play a role in 
the prevention of pancreatic stasis. 

Charles A. Flood. 

ANEMIAS 

Hansen-Pruss, 0. C. Relapse of patients 
with pernicious anemia receiving folic 
acid. Am. J. Med. Sci., 214: 465 (Nov.) 
1947. 

This is a report on two patients with perni- 
cious anemis, who relapsed while receiving 
folic acid. A 43-year old man, seen in re- 
lapse after discontinuing liver therapy, re- 
sponded well to 30 mg. of folic acid daily and 
maintained the level of his erythrocyte count 
and hemoglobin for S months on S-10 mg. of 
folic acid daily. He then relapsed while on 
this medication and did not respond to in- 
creased doses of folic acid. Liver extract 
was promptly effective. The other patient 
was a 63-ycar old male with untreated perni- 
cious anemia when first seen. His erythro- 
cyte count was 1,210,000. When given 30 
mg. of folic acid daily his reticulocyte count 
rose to 29 per cent on the 9th day. After 
90 days treatment on a maintenance dose of 
5-10 mg. daily, he had 3,600,000 erythro- 
cytes with persisting macrocytosis. This 
was followed by hematologic relapse which 
persisted even though the daily dose of 
folic acid was raised to 30 mg. Liver e.x- 
tract parenterally promptly brought about 
improvement. The author concludes that 
“folic acid, administered by mouth, there- 
fore, seems to lack some of the properties of 
purified liver extract administered parenter- 
aUy.” 

Lemuel C. McGee. 

Agren, G. and Waldenstrom, J. The 
intrinsic factor activity of highly purified 
preparations of aminopolypeptidase 11. 
Acta Med. Scand., 128: Supp. 196: 432, 
1947. 

In a previous report, the authors have shown 
that small doses of liver digested with amino- 
polypeptidase had anti-anemic activity in 
cases of pernicious anemia. The present 
study demonstrates an anti-anemic activity 
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obtained by incubating beef muscle with a 
purified aminopolj’peptidase solution pre- 
pared from the pyloric portion of hog’s 
stomach. Extract of pyloric end of hog’s 
stomach alone was found to be inactive in 
one case but may have been active in 
another. Extract of pyloric portion of hog’s 
stomach incubated with beef muscle which 
had been predigested with pepsin, produced 
a factor which caused a remission in cases of 
pernicious anemia. The remissions in per- 
nicious anemia after treatment were indi- 
cated in several ways. It was found that 
the megaloblastic bone marrow reverted to 
a normoblastic marrow. A marked drop in 
serum iron values, usually to subnormal, 
occurred. Reticulocyte responses took place 
after treatment, followed by an increase in 
the platelet count. Increase in the red 
count and hemoglobin were demonstrated in 
only one or two of the studied cases be- 
cause of shortage of the active substance. 

Charles A. Flood. 


ULCER 

Moore, F. D. Current practices in the 
surgical treatment of ulcer. Surg. Clinics 
N. Am., 1071 (Oct.) 1947. 

In the light of two new developments in the 
surgical treatment of peptic ulcer, (i.e., re- 
duction in the mortality of subtotal gas- 
trectomy to about 2 per cent and introduc- 
tion of vagotomy) it isnowpossible todefine 
niore accurately the status of surgical ther- 
apy. Acute perforations arc treated surgi- 
cally rvithin the first 12 hours and treatment 
IS limited to simple closure of the ulcer with 
painstaking aspiration of the peritoneal 
carity, and the use of penicillin or strepto- 
ruyein depending on the character of cul- 
tures. In the case of acute massive hemor- 
rhage, subtotal gastrectomy is advised pri- 
marily in the older age group (over 55 years) 
">th adequate replacement of blood. The 
treatment for true obstruction is subtotal 
gastrectomy. In the case of gastric ulcers 
''hich stand as a “threat of malignancy”, the 
therapy for all lesions pro.ximal to the py- 
lorus should be basically surgical. 

\ agus resection will find use primarily in 
the treatment of the intractable, unob- 
structed, not acutely bleeding duodenal or 


jejunal ulcer. The recurrence rate follow- 
ing vagus resection does not differ signifi- 
cantly from that following subtotal gastrec- 
tomy. Further time is required before 
complete evaluation of vagotomy can be 
made. 

Frank G. Val Dez. 

Little, J. M., Ogle, B. C., Yeagley, J. D., 
AND Gayer, D. Effect of tetraethylam- 
monium chloride in experimental gastric 
ulceration in the rat. Science, 105: 448 
(Nov.) 1947. 

The effectiveness of tetraethylammonium 
chloride (Etamon Chloride) in prevention of 
the development of gastric ulceration in rats 
was tested on a group of eighteen female 
rats — ^nine of whom were used as controls. 
The pylorus was ligated through an abdom- 
inal incision after the rats had been fasted for 
72 hours. Nine of the rats received no treat- 
ment while nine were given hourly injec- 
tions of Etamon Chloride in saline. Two of 
the control rats died shortly after operation 
but of the 7 surviving all died in less than 
8 hours and at autopsy showed ulceration in 
the stomach with perforation. Several 
showed multiple ulcers. Of the nine re- 
ceiving the Etamon Chloride five showed 
single ulcers; there were no multiple ulcers 
and only once had perforation occurred. 
The shortest survival time was 7.1 hours in 
the four rats who died. The remaining five 
were sacrificed at 9.7 hours or longer post- 
opcratively, 

“Altho Etamon Chloride did not com- 
pletely prevent gastric ulceration in this 
series, on the basis of survival time, perfo- 
ration, and incidence of ulceration, it appears 
that it was definitely beneficial.” 

Sam Overstreet. 

Dragstedt, L. R., Harter, P. V. Jr., 
Toyxe, E. B., and Woodward, E. R. 
Section of the vagus nerves to the stomach 
in the treatment of. peptic ulcer. Com- 
plications and end results after four years. 
Ann. Surg., 126: 6S7 (Nov.) 1947. 

Dragstedt and his associates have resected 
Uic vagus nerves in 212 patients witli various 
tj-pcs of peptic ulcer. One patient died of 
aspiration pneumonia — an oi>crativc mor- 
tality of less than 0.59c. Other undesirable 
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sequelae have been intercostal pain, pleural 
effusion, pulmonary atelectasis, delayed 
emptying of the stomach, and diarrhea. 
Few sequelae have been serious. Dragstedt 
now prefers the transabdominal approach so 
as to be able to deal with cicatrical obstruc- 
tion, when it exists. Posterior gastroen- 
terostomy is performed in about one-third of 
the patients for whom a transabdominal 
vagal section is done for duodenal ulcer. 
Nineteen patients, out of a group of 35 with 
duodenal ulcer and in whom vagus section 
alone was done, displayed transitory symp- 
toms of gastric retention. Two later re- 
quired a gastroenterostomy. 

To reduce the problems resulting from 
decreased gastric tonus and motility, use 
of a Levin tube and the Wangensteen suc- 
tion apparatus for five days following vagus 
section is urged. Vagus section is physi- 
ologically possible because of the well-known 
local automatism inherent in the stomach 
wall. The sudden removal of the tonic 
effect of the vagus nerves leaves the in- 
hibitory influence of the sympathetic ex- 
trinsic nerve supply unopposed. Main- 
taining gastric decompression during the 
transition state (i.e. until the local auto- 
matidty of the stomach is adequate) is 
“perhaps the most important single item in 
postoperative care.” 

There is a reduction of over 60 per cent in 
the total hydrochloric acid output from the 
stomach after complete vagus section. If 
one small vagus fiber to the stomach re- 
mains intact the ulcer symptoms persist or 
recur and gastric secretion is not diminished. 
In patients who had complete vagus sections 
three and four years ago there has been no 
return to normal of the total hydrochloric 
acid output of the stomach nor a return of 
the response to insulin. 

Lemuel C. McGee. 

Mooee, F. D. Vagus resection for ulcer: 

An interim evaluation. II. Clinical re- 
sults. Ann. Surg., 126: 664 (Nov.) 1947. 
Moore reviewed the clinical results 2 to 30 
months after the operation in 74 patients 
undergoing vagus resection for peptic ulcer. 
Eighty-seven per cent had satisfactory re- 
sults. The most common gastrointestinal 
side effect of the operation was diarrhea, 


usually of a minor or transient degree. This 
symptom was reported in more than half 
the patients. Transient upper abdominal 
fullness also was common. No criteria is 
suggested for the detection of patients who 
may be likely to have a bad result from vagus 
resection. 

Lemuel C. McGee. 

Ransom, H. K. Subtotal gastrectomy for 
gastric ulcer: A study of end results. 
Ann. Surg., 126: 633 (Nov.) 1947. 
Between 1925 and 1945, 1,356 patients wth 
gastric ulcer were treated in the Hospital 
of the University of Michigan. Two hun- 
dred forty-six (18.9%) received surgery. 
Of this number 188 patients had some form 
of gastrectomy. There were 15 operative 
deaths, a mortality of 7.9 per cent. Ten 
per cent of the group were found on his- 
tologic study to have malignant disease 
“superimposed on an old chronic ulcer,” 
The five-year survival rate of those with 
cancer was 40 per cent. A follow-up 2-20 
years later was possible on 108 living pa- 
tients and 47 who died, in the group receiving 
surgery. Deaths were due chiefly to cardio- 
vascular disease (18), pulmonary disease 
(9), and trauma (8). Of the living patients, 
92 per cent have satisfactory results. Only 
four verified jejunal ulcers were found post- 
operatively. 

Lemuel C. McGee. 

Walters, W., Neibling, H. A., Bradley, 
W. F., Small, J. T., and Wilson, J. W. 
A study of the results, both favorable and 
unfavorable, of section of the vagus nerves 
in the treatment of peptic ulcer. Ann. 
Surg., 126: 679 (Nov.) 1947. 

The authors prefer the transabdominal ap- 
proach for section of the vagus nerves. 
In 23 of 40 patients reviewed here, gastric 
operations in addition to neurectomy were 
performed. The results were variable. 
Measurable reduction in acidity occurred 
in most patients. Relief of pain is attrib- 
uted to release of “gastrospasm,” reduction 
of acidity through the interruption of 
cephalic stimulation, and possibly other 
factors not yet recognized. At least one 
iflcer has been known to recur. The status 
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of the operation in the minds of the authors 
is still in the investigative stage. 

Leitoel C. McGee, 


SURGERY 

Hume, J. B. and Blackburn, G. Syn- 
chronous combined total gastrectomy. 
Brit. Med. J., 4633: 817 (Nov.) 1947. 

The authors state that the present position 
of surgery in relation to carcinoma of the 
stomach is unsatisfactory, and that the 
immediate mortality from total gastrectomy 
for malignant disease is too high. Com- 
bined excision through a thoracic and an 
abdominal wound by two surgeons working 
synchronously is suggested as a means of 
reducing the time of operation and the mor- 
mortality. The time of operation 
should be 2 to 2 1 hours in an uncomplicated 
^^the abdominal surgeon doing the 
division of the duodenum, lower stomach 
mobhiation and Roux anastomosis, and the 
thoracic operator the mobilization of esopha- 
Siis and cardia and the esophago-jejun- 
ostomy. 

Joseph B. Kjrsner. 

Bartlett, M. K. The status of pancreati- 
coduodenal resection. Surg. Clinics N, 
1032 (Oct.) 1947. 

8 patients with a diagnosis of carcinoma 
ot the pancreas, the ampulla of Vater, or the 
uodenum at the Massachusetts General 
ospital, 65 (83%) were subjected to sur- 
Scrj . Twenty-five of these cases had radical 
pancreaticoduodenal resection. Eleven 
were one-stage procedures with an operative 
mortality of 45 per cent; 14 patients had two- 
age resections with an operative mortality 
nn n *^*”*’' these, 2 are still living, 
iin ® years after opera- 

^ ^ average survival period in both 

TOe- and two-stage procedures was 7 months, 
mir survival in patients who had 
monfe'^ ®P0cative procedures was S 

It is evident from the above that the 
I csent treatment is far from satisfactory, 
lever, the only logical attack at the 
is radical resection. The 
ion of the primaiy tumor and the 
cscnce or absence of hanph node metas- 


tases had no demonstrable effect on the 
survival period in this series. 

Frank G. Val Dez. 

Barnes, C. G. Hypoglycemia foUovving 
partial gastrectomy. Lancet, 263: 536 
(Oct.) 1947. 

Three patients with subtotal gastrectomy 
were investigated because of symptoms of 
hypoglycemia coming on about 1 to 2 hours 
after meals. X-ray examination revealed 
that the gastric emptying time in each case 
was not longer than 15 minutes. Sugar 
tolerance tests confirmed the hypoglycemic 
blood levels which corresponded to the onset 
of symptoms. The type of curve has been 
described as the oiryhypoglycemic or lag 
curve, and is explained on the basis of rapid 
absorption of sugar because of the rapid 
emptying of the stomach. Preceding &is 
initial fall in blood sugar level, there is a 
rapid rise to hyperglycemic levels with glyco- 
suria. The rapid fall is due, in the author’s 
opinion, to an increased insulin sensitivity. 
He feels that this does not develop until 
some time after operation and is the response 
to the persistent hyperglycemia. Treat- 
ment consisted of high fat, low carbohydrate 
diet in 1 case, which reduced insulin sensi- 
tivity and gave relief of symptoms. In the 
other 2 cases, who would not accept the 
diet, treatment was symptomatic. In these 
2 patients, the attacks ceased spontaneously 
after a while. 

PiHLiR Levitsky. 

Kungenstein, P. Surgical management 
of gastrojejunocolic fistula. J. Mt. Sinai 
Hosp., N. Y., 9: 449 (Sept.-Oct.) 1947. 
Gastrojejunocolic fistula is a life-threatening 
complication of gastroenterostomy. As op- 
posed to gastrojcjunal ulcer, which may 
respond to medical therapy, surgical man- 
agement in the former is imperative. Tech- 
nically, the procedure is difficult and time- 
consuming. Ideally, operation should aim 
to excise the fistula and reconstruct the 
parts along with gastrectomy, but each case 
must be evaulated individually. In some, 
the general condition of the patient will 
contraindicate so lengthy a procedure. In 
others, the local condition because of its size 
and infectious potentiality will warrant a 
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staged procedure. The author reviews 8 
operated cases of gastrojejunocolic fistula. 
In some, operation was completed in one 
stage. Ascending colostomy was done in 
others as a preliminary procedure. There 
was 1 death. The operative mortality, 
which was formerly extremely high, can be 
kept low by adequate preoperative prepara- 
tion and the selection of a staged procedure. 
Gastrectora}’^ should be part of the operative 
procedure whenever feasible. 

Albert Cornell. 

PHYSIOLOGY; SECRETION 

Horstmann, P. Contributions to the un- 
derstanding of the regulation of the gas- 
tric acidity. Acta Physiol. Scand., 14: 
27 (Nov.) 1947. 

The present investigation is based upon 
examination of gastric juice obtained from 
87 human individuals, with and without 
peptic ulcer and gastritis, by means of 
intravenous injection of 20 units of insulin. 
The acidity, chloride, pepsin, and rate of 
secretion were determined also without the 
use of a stimulating agent. Acidity and 
chloride show a strong parallelism, in com- 
mon fasting juice as well as in secretion 
following insulin stimulation. The graphic 
expression of the relation between acidity 
and chloride is very nearly rectilinear. 
Calculations based on the secretory' hypoth- 
esis of Pavlov show that a rectilinear 
interdependence of acidity and chloride must 
be expected, when considering the actual 
acidity of the gastric juice as resulting from 
a mixture of an acid secretion of constant 
acidity with a non-acid secretion. The 
acid component, which is supposed to be a 
solution of pure hydrochloric acid is com- 
puted to have an acidity and a chloride 
concentration of approximately 180 m.eq./ 
L., whereas the chloride of the non-acid 
component is approximately 70-80 m.eq./ 
L. The non-acid secretion probably pos- 
sesses an alkalinity of approximately 35 
m.eq./L. It is not likely that the chloride 
concentration of the non-acid component is 
dependent on the acidity. The chlorides 
of the non-acid diluting fluid probably 
originate from various sources. An account 
is also given of current theories concerning 
secretion of gastric juice and of the way in 


which the stomach regulates the acidity of 
its contents. 

Albert Cornell. 

Perry, E. L. and Horton, B. T. Use of 
pyribenzamine in prevention of his- 
tamine-induced gastric acidity and head- 
ache and in treatment of hypersensitive- 
ness to cold. Am. J. Med. Sci., 214: 
553 (Nov.) 1947. 

In 14 human subjects pyribenzamine (50 
mg. twice daily up to 100 mg. four times 
daily) usually failed to prevent the increase 
in gastric acidity induced b}' histamine. 

Three of 4 human subjects had less intense 
and shorter histamine headache after ad- 
ministration of pyribenzamine than before. 
Each of 3 subjects hypersensitive to cold 
were given symptomatic relief by pyribenz- 
amine intravenously. Urticaria and edema 
disappeared shortly after the drug was given 
in two of the latter patients. 

Lemxiel C. McGee. 

Ihre, B. J. E. Studies in gastric secretion 
with an improved histamine test. Acta 
Med. Scand., 128: Supp 196: 322, 1947. 
The author reports the results of a series of 
histamine tests carried out with continuous 
suction and a single lumen tube. The mean 
volume of secretion in duodenal ulcer cases 
was higher in males than in females. In 
gastric ulcer the volume was also higher in 
men than in women although the difference 
in this instance was not statistically signifi- 
cant. A secretory volume of more than 180 
ml. per hour was regarded as hypersecretion, 
this being two times the standard deviation 
from the mean. In a comparison between 
the histamine test and gastroscopic findings, 
it was observed that acidity values under 
90-100 m.eq. at a secretion volume of at least 
50 ml. per hour indicates the existence of 
chronic gastritis. Higher acidity values 
did not rule out the existence of chronic 
gastritis. Acidity values which reached 
130-140 m.eq. were indicative of a normal 
mucosa on endoscopic examination. 

Comparison of the existence of an “in- 
creased secretion layer” shown roentgeno- 
logically and a hypersecretion found in the 
histamine test showed that an “increased 
secretion layer” is not a reliable sign of 



ABSTRACTS OF CURRENT LITERATURE 


411 


hypersecretion and that it is found with the 
same frequency in hypersecretion as in cases 
with normal secretion. Other factors such 
as regurgitation of duodenal contents into 
the stomach may account for the X-ray 
finding of an “increased secretion layer.” 

Charies a. Feood. 

Palmer, E. D. The effect of short-wave 
diathermy on the secretory activity of the 
fasting normal human stomach. Am. J. 
Dig. Dis., 14: 342 (Nov.) 1947. 

The author presents a brief review of pre- 
vious studies of the effect of diathermy on 
the secretory activity of the animal and also 
the human stomach. His own studies were 
carried out on 10 volunteers in whom the 
gastric secretory activity was determined 
before, during, and after diathermy ad- 
ministration over the gastric region. As a 
result of this study it is concluded that short 
wave therapy has no demonstrable effect 
on the total secretion or total acid production 
of the normal fasting human stomach. 

Henry Tuuen. 

MISCELLANEOUS 

Ray, B. S. and NEai, C. L. Abdominal 
visceral sensation in man. Ann. Surg., 
126: 709 (Nov.) 1947. 

The authors have studied visceral sensation 
in patients before and after sympathectomy 
in which the splanchnics and ganglionated 
chain w'ere removed from the seventh tho- 
racic through the third lumbar ganglia on 
one or both sides. Pain sensation in the 
stomach and intestines (except the rectum), 
extra hepatic biliary tract, pancreas, kidney, 
and ureter is mediated wholly by visceral 
afferent nerves accompanying sympathetic 
nerves. The kidney, ureters and two sides 
of the colon have a homolateral sensory 
supply. The remaining abdominal organs, 
'nth the possible exception of the gastric 
racscntciy, have a bilateral sensory supply. 

Ircssure, equivalent to 2 cm. of raercurj', 
in the small intestine caused a deep aching 
pain. If the balloon was in the jejunum or 
upper ileum tlie pain was located at or above 

0 umbilicus, if in the terminal ileum the 
pain Was below the umbilicus and oc- 
casionally about McBumey’s point. Pain 


reception appears to exist not in the walls of 
the stomach and intestine but in the mesen- 
teric-visceral juncture. There is a sensa- 
tion of heat if the temperature inside the 
stomach is raised to llO" or 120° F., and a 
sensation of cold if lowered to 32°. The 
sensation is located in the sub-xiphoid re- 
gion. 

The loss of visceral pain sense alters a 
patient’s response to visceral disease. For 
example, two patients who had had bilateral 
thoracolumbar sympathectomy sustained 
perforated peptic ulcers without feeling pain. 
Vomiting and signs of acute peritonitis led 
to diagnosis and successful operation. 

Lemuel C. McGee. 

Noback, C. R. and Montagna, W. lUsto- 
chemical studies of the basophilia, lipase 
and phosphatases in the mammalian 
pancreas and salivary glands. Am. J. 
Anat., 81: 343 (Nov.) 1947. 

This paper presents the results of histo- 
chemical studies of the pancreas of the 
mouse, rat and man, and of the salivary 
glands of the mouse and rat. The studies 
were made to ascertain the nature of the 
basophilia and the presence of lipase, alka- 
line and acid phosphatase. The basophilia 
described appear to represent ribonucleo- 
proteins. In the pancreas, during phases of 
maximal protein synthesis there is an in- 
creased intensity of the chromidial basophilia. 
The lipase reaction is intense in the distal 
portions of the resting acinar cells of the 
pancreas. After pilocarpine stimulation, 
this lipase activity is reduced. Alkaline and 
acid phosphatase are present in the paren- 
chymal cells of the pancreas. Alkaline 
phosphatase is moderate to weak in some of 
the peripheral islet cells. Acid phosphatase 
is intense especially throughout the islets of 
Langerhans. All of the salix'arj' glands con- 
tain some degree of alkaline and acid phos- 
phatase activity. The alkaline phosphatase 
reaction is especially intense in the serozymo- 
gcnic cells of the submaxillary gland. Al- 
though all the salivarj' glands may secrete 
salivary phosphatase, it appears that in the 
mouse and rat, most of the salivary phos- 
phatase is secreted by the serozymogenic 
cells of the submaxillaty gland. 

■Albert Cor.vell. 
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Third Edition 

A TEXTBOOK OF 

CLINICAL PATHOLOGY 

Edited by the late FRANCIS P. PARKER, M.D.* 

Because of the pressure of other duties, Dr. Roy Kracke, former chief editor, 
found it necessary to withdraw from the work for this third edition. The revision, 
however, in the capable hands of Dr. Parker, is complete — in fact, the book has 
been almost entirely rewritten. Changes involve the bringing up to date of ma- 
terial from former editions and the additions of new procedures developed in the 
last six years. Rearrangement of sequence in some sections has improved the con- 
tinuity of the text. 

•Dr. Parker's untimely death occurred just after he completed the reading of tlie page proof. 

Emphasis on interpretation of laboratory findings 
Contributors all experienced workers 
Wide range of topics within relatively small compass 


What the Reviewers said about the second edition 


• An unusually fine textbook . , . that covers 
comprehensively, accurately and lucidly 
every aspect wherein the laboratory may aid 
in clinical diagnosis. — the New Englaiuo 
Journal of Medicine 

• Only the well-known standard procedures 
have been selected and they are described 
with accuracy and simplicity. The figures 
and tables have been assembled with a view 
to both beauty and clarity. — The Interne 

• It can be cordially recommended to medi- 
cal students, physicians and laboratory 


workers as an accurate, useful and thorough 
consideration of clinical pathology. — ^Ameri- 
can Journal of Tropical Medicine 

• The pleasing style, the attractiveness of 
the volume and the complete consideration 
of clinical pathology lead this reviewer to 
recommend this text for the teaching of 
medical students and as a reference for the 
medical technologist and the physician who 
does his own laboratory work. — Southern 
Medical Journal 


1045 pp. 229 tttus., 46 plates $9.00 
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almost immediate relief. 
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THE ETIOLOGY, DIAGNOSIS 
AND TREATMENT OF 

AMEBIASIS 

By 

Charles F. Craig, m.d., f.a.c.s., f.a.c.p. 


Authoritative 

Craig’s interesting, clear-cut presentation is accurately written, extensively documented 
and well indexed. The need of physicians is fully considered in the plan of the text: 

Concise but thorough discussion of the definition, history and geo- 
graphical distribution of amebiasis. 

Detailed presentation of the diagnosis, complications, treatment and 
prognosis of amebiasis. 

Comprehensive tables and illustrations put the information you are 
looking for right under your thumb. 


Offers everything you are looking 
for 

Treatment: an outstanding feature of 
this work is the complete consideration of 
treatment in which tne author clearly sets 
forth the drugs employed, with dosage, and 
how and when to administer; the treatment 
of symptomless carriers; amebic enteritis; 
amebic dysentery; amebic abscess of the 
liver; and other complications. 

Diagnosis is set forth in a clear and com- 
prehensive manner with particular stress 
given to: 

Clinical diagnosis and clinical differen- 
tiation from other maladies; diagnosis 
of amebic abscess; use of x-ray. 

Laboratory diagnosis: technique and in- 
terpretation of microscopical and cul- 
tural examinations; serological diag- 
nosis. 

Symptomatology: in carriers; of amebic di- 
arrhea; acute and chronic amebic dysentery. 

350 pages 104 illustratio 


Prevention is discussed under two head- 
ings 

Epidemiology; incidence; methods of 
transmission; influence of age, sex, 
race, climate; natural and acquired 
immunity. 

Projthylaxis: protection of water sup- 
plies; of food from flies. 

Etiology: classification of parasitic ame- 
bae; morphology; habitat; life history; rela- 
tion to disease. 

Pathology : in carriers; in mild infections; 
in amebic diarrhea and dysentery; of vari- 
ous amebic abscesses and skin ulcerations. 

Complications and sequelae: amebic 
abscess of the liver, lung, brain and other 
organs; amebiasis of the skin; amebic ap- 
pendicitis; peritonitis; perforation of the 
intestine; intestinal hemorrhage; urinary 
amebiasis; chronic diarrhea; intestinal ad- 
hesions; etc. 

5 in 44 figures $4.50 


Subscribe to the American Journae of Tropical Medicine 
Official Organ of the American Society of Tropical Medicine. Mark 
F. Boyd, Editor. Published bi-monthly, 1 volume (of about 500 
pages) a year, beginning January. Subscription price per volume 
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to be published shortly in 
GASTROENTEROLOGY 

Physiological Aspects of Vagotomy 
J. E. Thomas, M.D., and S. A. 
Komarov, M.D. 

Laboratory Procedures in the Study of 
Vagotomy (with particular reference 
to the Insulin Test) 

Franklin Hollander, Ph.D. 

Gastrointestinal Motility Following Va- 
gotomy and the Use of Urecholine for 
the Control of Certain Undesirable 
Phenomena 

Thomas E. Machella, M.D. and 
Stanley H. Lorber, M.D. 

Follow-up of Vagotomy Plus Gastro- 
enterostomy or Pyloroplasty for Ulcer 
E. N. Collins, M.D., George Crile 
Jr., M.D., and J. B. Davis, M.D. 

Vagotomy Combined with Subtotal Gas- 
trectomy 

S. Allen Wilkinson, M.D. and John 
C. Sullivan, M.D. 

FoUow-up of Gastric Vagotomy Alone 
in the Treatment of Peptic Ulcer 
Lester R. Dragstedt, M.D., and 
Edward H. Camp, M.D. 

The Ultimate Results of Vagotomy 
Julian M. Ruffin, M.D. 

Panel Discussion on Vagotomy 

Enterocolitis as a Postoperative Com- 
plication and its Significance 
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Portavacal Anastomosis for the Relief 
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Arthur H. Blakemore, M.D. 

Application of Turbidimetric Methods 
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and Total Lipid to the Study of Pa- 
tients with Liver Disease 
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TURKEL TREPHINE INSTRUMENTS 

FOR ADMINISTRATION OF FLUIDS THROUGH MARROW 
FOR BIOPSIES AIs^D ASPIRATIONS 
of Marro^\’, Liver, Prostate, Breast, Muscles, Glands, Vertebral bodies, etc. 

ADVANTAGES 

1. Controlled force and depth of penetration: mediasti- 
num practically impt^ible to enter. 

2. Xo broken bone particles formed (thus no plugginr* of 
sinusoids and less possibility to form clots Tcithin 
needle and marrovr cavitjO* Core may be used as 
biopsy. 

3. Leakage eliminated around needle and needle remains 
in place while infusing. 

k. Infusion may be interrupted and started without re- 
mo\*ing the needle. Plastic cop protects needle while 
not infusing. 

5. Aspiration, irrigation and insertion of ^-urious sub- 
stances may be performed through the same aperture. 

PRICELIST 

MARROW INFUSION INSTRUMENTS 

Btl 1518-1737 Infant’s Tibia and Femur $22,00 

SIB 1518-20 Children’s Sternum 12.50 

BIB 1417-20 Adult’s Sternum 12.50 

Army-y-rr » 

*'Kc^ *• 



mNER NEEDLE 


GOT 

PCI 

Code 

SB 

SBL 

SBC 

SBM 

SBP 

SB 

SB 

snv 


1.50 

2.00 


Gauge 

I^ength 

Spec. 

BIOPSY INSTRUMENTS 

12-14 

20 

6 

Sternum 

$18.00 

12-14 

75 

25 

Liver, Breast 

.. 24.00 

n-13 

50 

10 

Iliac Crest, Muscles 

.. 26.00 




Muscle Retainer (or aboa'e . . . 

4.00 

11-13 

100 

FaO 

Prostate, Uterus, Liver 

28.00 

5-10 

85 

10 

Bones (e.vcept extra hard). . . 

. 28.00 

9-10 

125 

10 

Bones (soft) 

. 30.00 

11-13 

125 

30 

Vertebral Bodies 

... 30.00 
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ANNOUNCEMENT 

Information Regarding Post-Graduate Instruction in Gastromterohgij 
At the request of the Board of Governors of the American Gastroenterological Associ- 
ation, Dr. Julian M. Ruffin wote the members of the Association to ascertain those mem- 
bers and institutions which were able to provide a short course or extended graduate studj^ 
in Gastroenterologj% The following have responded. 

Those who are interested in obtaining such instruction should write promptly to the 
person or school of their choice, because in most instances the number of students who 
can be accommodated is limited. 
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Aaron, A. H. 
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XTr.ive'*!tv rf 

lAhry Chr. *. 

Aln-.c i’o Ai 'Tt Irr-, I # 

\\ r.'Lirct- *' 


(In writlnE to advertisers, please mention the journa! it he., sw 



32 


GA STROENTEROLOG ) 



In spastic colitis tlic therapeutic 
triad is doctor, drug and diet — 

1 simple psychotherapy ... an efTective 

J antispasmodic . . . and a bland diet. 

I In this regimen Syntropan "allows more 

I discreet therapeutic results . . . relief 

1 of spasm without aecompanying mydriasis, 

J dry mouth, and changes in cardiac rate.”^ 

1 The dual antispasmodic action of 

I 

Syntropan affects the parasympathethic 
I nerve endings like ati'opine, the 
*1 smooth muscle cells like papaverine. 

1 Tablets of 50 mg. and 100 mg. 

f /. Goodman, £. and Gilman, A,: The Pharmacological 

I Basis of Therapeutics, Ncto York, Macmillan, 19-17, P. 478» 

\ 

\ HOFFMANN-LA ROCHE INC. • NUTLEY 10 • N. J. 

\ 

\ 

SYitlropan® 

{ brand of Amprotropine phosphate 

'Roche' 

I 

t 

I 
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Release from spasm and pain 



By relaxing and soothing the smooth muscle tissues of the stomach, intestines, kidneys, 
gall bladder and ureter, Amethone and Nembutal Capsjdcs give quick relief from pain 
and spasm in many disorders. • This new combination of two -well knou-n Abbott 
products increases the usefulness of Amethone, itself an cfTectivc antispasmodic in 
relief of renal and ureteral colic and related conditions. When a small amount of 
Nembutal — only grain — is added to the 50 mg. Amethone capsule, the action of 
the principal drug is intensified and prolonged. • Indications are greatly c.xtcndcd to 
include usefulness in the treatment of spasms of the gastrointestinal tract — cardio- 
spasm, pain due to spasm connected with gastric or duodenal ulcer, spasm of gal! 
bladder, bile duct, colon. The recommended dose in gastrointestinal spasm is 1 to 2 
capsules every 3 hours, for a period not longer than ttvo weeks, • Amethone and Nem- 
butal Capstiles (.•\mcthone Hydrochloride 50 mg., Neinbtital 15 mg.) arc supplied in 
bottles of 100. Also available arc Amethone Hydrochloride Capsules 50 mg., and 
Amethone Hydrochloride Solution containing 0.1 Gm. in 2 cc. ampoules. For complete 
professional literature, write to Abbott L-SBOiiATonics, Nonxii CuicACO, ILLI^•oIs. 

O 

o 

o 

0 

1 RmBtiionB'’arE[i iGrciEsiatEsi® 

o 

o 

o (AnoTcnonp end Pcn^obcrbitot, Abbott) 




•r- L n iniT nf Tjoat-otnce at Baltimore, Marj-land, under the act of Xfarch 3, 1879. 

Kntered aa eecoad-class Pr^ ’*3.00 perTolume. Single r>umbem. 80 cent,. 
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1000 cc. flasks 
500 cc. flasks 


Amigen Solution 
jor parenteral 
administration 


Protolysate 
for oral 
administration 


' . ■ . i 

la the dietetic management of GASTRIC andj 
DUODENAL ULCER there is increasing clin-j 
ical evidence that | 

PROTOLYSATE j 

I used orally or by tube, as the sole nitrogenous j 
nutrient or in connection with a bland diet of the ; 
Sippy type, BUFFERS GASTRIC ACIDITY,; 
SUPPLIES NITROGEN IN READILY; 

t 

UTILIZABLE FORM with no digestive bur-i 

> i 

den, and aids in rapid healing of the ulcer. ' 

Samples and literature on request, j 

MEAD JOHNSON & COMPANY, Evansville 21, Indiana, U. S; A. j 

P.S. While Protolysatc is a hydrolyzed protein, PROTENUM is an intact (high) protein food 
of low fat content, unusually palatable. Useful in formulating high protein diets and in cor- 
recting protein-deficient diets. Suitable for persons of all ages. (One ounce supplies 12 Gm. 
protein with only 105 calories.) Made byM. J. &Co. For sale in 1 pound tins at drug stores. 
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for simple diagnosis of ... 

IcLINITEST 


URINE' 

SUGAR 


TABLET NO-HEATING METHOD 



SIMPLE AND SPEEDY-Drop 

one Clinitest Tablet in indicated 
amount of diluted urine — watch for 
reaction — compare with color scale. 


OCCULT 

BLOOD 


H EM AT EST 

TABLET METHOD 



SIMPLE TECHNIC-Place one 

drop of specimen solution or suspen- 
sion on filter paper. Set Hematest 
Tablet in center of moist area and al- 
low 2 drops water to trickle down from 
top of tablet to paper. Color reaction 
on paper denotes presence of blood. 


Full information on request. 


AMES COMPANY, INC ELKHART, INDIANA 
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Biliousness may be an unscientific term — but it’s 
widely used to describe a variety of such symptoms 
as eructations, pyrosis, bloated feeling, epigastric or 
abdominal distress — particularly after meals. Mild 
biliary tract disease is a very common etiologic factor. 

Dehydrocholic Acid Armour 

often affords great relief for these varieties of bil- 
iousness by inducing , a profuse outflow of thin, 
watery bile of very low viscosity. This preparation 
overcomes biliary stasis, carries away toxins, helps 
prevent ascending infection. It is of marked value, 
too, in chronic gall-bladder cases, liver poisoning, 
cirrhosis, and chronic passive congestion. 

Supplied in 3 H grain tablets — bottles 
of 50, 100, 500. Dosage ; One to 3 tablets 
t. i. d. with meals. Literature on request. 

Have confidence in the preparation 
you prescribe — specify "ARMOUR" 




A ARMOUR 


HEADQUARTERS FOR MEDICINALS OF ANIMAL ORIGIN • CHICAGO 9, ILLINOIS 
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Heparin/ Pitkin Menstruum 



'WARNER' 

is available in 
200-mg and 300-mg 
ampuls for 
subcutaneous 
injection, cartons 
of C ampuls each, 
with or without 
vasoconstrictors. 


Heparin/ 

Pitkin 

Menstruum 

^WARNER^ 


an anticoagulant preparation 
with prolonged action for 
the prevention and treatment of 
thromboembolic disorders. 

HEPARIN/PITKIN MENSTRUUM 
'Warner’ is a safe and clinically 
established means of providing 
prolonged anticoagulation action in 
the body. 

One subcutaneous injection of 
HEPARIN/PITKIN MENSTRUUM 
'Warner’ is usually sufficient to 
increase the blood coagulation 
time for a period of 24 to 48 hours 

without the necessity 

for the cumbersome, discomforting 
and time-consuming procedures 
usually required when maintaining 
blood fluidity in thromboembolic 
disease. 


WILLIAM R. WARNER & CO., INC. 

NEW YORK ST. LOUIS LOS ANGELES 
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In atonic 
and spastic 
constipation; 
KONDREMUL 

— an emulsion of Minei’al Oil and Irish Moss — 


Gentle Effectiveness 
Patient Appeal . . . 


Kondremul provides a non-irritating, lubricating 
agent, softens the fecal mass and promotes smooth, 
natural elimination. 

A gradation of treatment for all types of constipa- 
tion is provided in the three forms : 


KONDREMUL Plain (containing bb% mineral 
oil) 

KONDREMUL with non-bitter Extract of 
Cascara (4.42 Gm. per 100 cc.) 

KONDREMUL with Phenolphthalein — ^.13 
Gm. (2.2 grs.) phenolphthalein per tablespoonful. 


Canadian Distributors: Charles E. Frosst & Co., 
Box 247, Mon Ireal 


L. PATCH COMPANY boston, mass. 
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Phospho-Soda 


(FLEET)* 


Prominent clinicians. are increasingly reporting’’*'^’'*'* the value 
of sodium phosphates for controlled cotharsis— available 
in scientific formulation in Phospho-Soda (Fleet)*, 
which has enjoyed such wide acceptance 
by the medical profession for so many years. 

In fulfillment of modern authoritative ^ 

requirements, this dependable saline laxative 
provides an ease of administration and a gently [ , 

efficient action that have made it a prescription j . , 

favorite for many physicians whenever / 

thorough, safe elimination is desired. j- j 

Phospho-Soda (Fleet)* is a precise combination / / 
of two official phosphates of soda in uniform, i ; 

stable and palatable form. It is f / 

advertised exclusively to the & : 

medical and dental professions; ^ Proh 
- supplied in bottles of 2Vi, 6 and 

76 fluid ounces, at all pharmacies. ^ 


Professional Samples 
Available on Request 


•THOSPHaSODA' AND 'flEET' of* f*Bli»*r*<l 
frodtmafkt of C. B. Fl*«t fnc« 


fh 9 spfto-S^a (Hmi*}* ft 
a nlvtion coflfe}ntf>9 tn 
•oth too rr. torfium hi- 
pAotpAef* 49 Cm, en>d 
tocffvm pAoipKof* )8 Cm. 


tir'J 

V ““I, ‘*“*.'"7: 

i'. 


C.B. FLEET GO., INC. 

'^C^tni^4teiwUi€f &itm{iU • LYNCHBURG, VA. 


”•»« u.s. rot. o» 

PHOSPHO-SOnA 

AcctrTto ror APVtrTismo ir the ioutMAi 

or THE AUttICAV MIOICAl ASSOCIATIOM 
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, This unique antacid 
; provides prompt 
. and prolonged 

i 

i 


relief from distress 
due to 

gastric hyperacidity 


without untoward 
effects, even in 
excessive doses. 


o 


One pleasant-tasting 
tablet is 


CO 


equivalent in 
acid-neutralizing 
power to 


an eight ounce- 
glass of 
fresh milk. 


A. 


A, 


A 


Each tablet contains 
0.15 gm. glycine. plus 
0.35 gm. calcium carbonate 
to provide . • . 





a titration, curve 
comparable to that 
of fresh milk. 




vf 


Supplied in 
bottles of 100 tablets. 
Schenley Laboratories, inc, [ 
350 fifth avenue, new yprk 1 - \ 




© Schenley Laboratories, Inc. 
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MAINTAINS THERAPEUTICALLY EFFECTIVE 

BLOOD LEVELS FOR ig IWUlS 

IN THE MAIORITY OF PATIENTS 


Upjolin is privileged to announce the newest in the 

scries of giant strides in penicillin therapy \ 

-DEPO-PEMCtLUN— 96-hour therapeutically effective \ 

blood levels made possible vvith a single injection of \ 

Upjohn's uniquely prepared Crystalline Procaine Penicillin G \ 

suspended in Peanut Oil containing 29c W /V Aluminum \ 

Monoslcarale. Tlic Upjohn process of suspending smaller 

than micra particles of Crj-stalline Procaine Penicillin G 
\ in Peanut Oil gelled with a dispersing agent also 

affords a free-flowing preparation which may be kept 
at room temperature and administered intramuscularly 

with syringe and needle which do not have to be free 
\ from moisture. Depo-Penicillin is recommended for 

use in all those conditions in which other forms 
of repository penicillin have been indicated. 


\ 


•riVAOKMAKK 


i i - . ' I 

t’' V' [ I-iJJ JJ 

KkUMMbO MICHIGAN 


FINE PKARMACEUTiCAlS SINCE TSB6 
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‘ A new light \ on vitamin A absorption 





'' '>»». V,s 


ort 


« i 


■f nA'.-"' 


•to a noticeably higher degree than vitamin A from 
fish liver oil. Superior assimilation has been 
shown in normal children and in patients 
with impaired vitamin A absorption. 

■■ Vifort also ofiers convenience and economy since it 

• • ■ . ’ combines, in a single palatable product, generous 

' "- quantities of both oil-soluble and water-soluble vitamins required for 

nutritional supplementation. Each 0.6 cc. (as marked 
on dropper) contains the following vitamins: 

A, 5000 units; D, 1200 units; C, 60 mg.; B,, 1.8 mg.; 

Bj, 0.4 mg.; niacinamide, 3 mg.; Be, 0.3 mg.; 

calcium pantothenate, 1.2 mg. 

Supplied in 15 and 30 cc. dropper bottles. 




Samples sent on request. 

Viforf water-dispersible polyvitamin drops 


Endo Products Inc., Richmond Hill 18, N. Y, 
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Soft Diet 

trying your patients' patience? 


— try palatable 
Swifts Strained Meats 



Tempting^ natural source of complete protein 



6 varieties 


The things some patients on soft, 
smooth diets have to eat! It’s no 
wonder appetites lag. 

To perk up patients’ interest in 
food, many doctors now prescribe 
specially prepared Swift’s Strained 
Meats when soft foods arc indicated 
in a high-protcin, low-rcsiduc diet. 
They help two ways. One, Swift’s 
Strained Meats taste so good. Few 
patients can turn down real meat 
goodness. Two, an excellent source 
of B vitamins. Swift’s Strained Meats 
help restore patients’ natural appe- 
tite for all foods. 


Originally prepared for infant 
feeding. Swift’s Strained Meats are 
soft, smooth (may easily be used in 
tube-feeding), slightly salted — 
cooked to retain all their delicious 
meat flavor. Six kinds for variety: 
beef, lamb, pork, veal, liver, heart. 
Each one 100% meat, they provide 
an excellent, palatable source of 
complete, high-quality proteins and 
hemapoietic iron. These meats make 
available simultaneously all known 
essential amino acids . . . for opti- 
mum protein synthesis. Convenient 
— Swift’s Strained Meats are ready 
to heat and serve. 


The wftlrrs of SwiJCs Strained Meals invite you to 
send for your ropy of “ The Importance oj Protein 
I'oorir tn Health and Disease" — a physician'' s hand~ 
hooh of protein Jeedini^, written hy a doctor. Send to: 


SWIFT & COMPANY 


Chicago 9, llltnois 



ir ths aJtrrthf*^rrt mrt 
atktTuJ h tU Otrpj! ft IcfJs a^J S^triihn ef 
th ,\uy.\jl Asit.-jjftt':, 


For patients zrko can 
talc foods of less fine 
consistency — SivifC s 
Diced y feats offer tender 
morsels of nutnUous mecA 
ivith temptinsi fla: OTS 
palterAs cpfreciate. 
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Experience is the Best Teacher 

JOHN HUGHES BENNETT (1812-1875) proved it in liistology 

Bennclt’s experiences, gained by linking physiology with clinical medicine, 
led him to institute tlie practical study of histology, to recognize 
the medicinal value of cod liver oil, and to he the first 
to describe tlie blood condition leukemia — Bennett's disease. 



Experience is the best teacher in cigarettes, tool 

Y ES! Millions of smokers found from ex- 
perience that cool, full-flavored Camels 
suit them best. Try Camels! See how the rich 
flavor of Camel’s choice, properly aged and 
expertly blended tobaccos pleases your taste. 
See if Camel’s cool mildness isn’t mighty 
welcome to your throat. Yes! Let your taste 
\ and throat tell you why, with millions of 
smokers wiio have tried and compared, 

. Camels are the “choice of experience.” 


Accordtna to a IVationtciiic survey: 

J%£ore Itoetors Smoke OAMEMjS 

than any other cigarette 

In a nationwide survey by three independent research organizations, 113,597 doctors were 
asked to name the cigarette they smoked. More doctors named Camel than any other brand. 
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TRASENTIKE-PHEHOBARBITAL 


ES 




1^1 of SMOOTH^R^CLE 


Trasentine acts selectively on the smooth muscle "receptive 
substance” associated with parasympathetic nerve endings in the 
abdominal viscera — a fact that explains the relative 
absence of those side effects so often produced by atropine or 
belladonna. The neuro-musculotropic action of 
Trasentine is enhanced by the mild sedative effect of 
phenobarbital. 

Trascntinc-Phcnobarbital tablets contain Trasentine 50 mg. 
with phenobarbital 20 mg. 

• Trasentine is also available svithout phenobarbital in tablets of 75 mg., 
suppositories of too mg., and ampuls of 50 mg. 


Ciba 


TnASEXTINX Ctnnd of idiphcninc) Trade Mart nej:.U.S.Pat.O!r. 


^ CliA mAIIIACIBTICAl PICBOCIS. HtC.. SVHMIT. Kf* lEASET 
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mortality reduction J 

in 

intestinal 

surgery 


Clinical reports continue to substantiate the exceptional effective- 
ness of ’SulfasuxicJine’ succinylsulfalhiazole as an enteric bacterio- 
stat in intestinol surgery. After employing the drug, together 
v/ith other appropriate measures, in the preoperative preparation 
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INTRODUCTION 

An estimated incidence of 80,000 cases of gastric cancer in this country, with 
a death rate of 40,000 per year, is indeed an effective spur to the adoption of 
any prophylactic or therapeutic measure by which this afflictive evil can be 
combated. That a certain percentage of these cases have their origin, as a 
wolf in sheep’s clothing, in the form of gastric ulcer, there is now no doubt. 
In the estimation of our pathologist they constitute 20 per cent or less of the 
total group of cancer of the stomach. In contrast to the other three groups of 
manifestly malignant lesions — the polypoid lesion which protrudes into the 
lumen, the obviously ulcerating carcinoma, usually with only one side def- 
initely bordered, or the diffusely infiltrating lesion — this group of cases which 
look like ulcer can reasonably be thought to be benign. Yet, either from their 
beginnings on they are not benign, or they change from a once benign character 
to a later malignant one. 

Differentiation between benign and malignant gastric ulcer, with all the 
diagnostic and therapeutic problems involved in this issue, should excite in- 
vestigation, contemplation and reasoned judgment, and first of all, investiga- 
tion, because it alone is the logical precursor of meditation and reasoned judg- 
ment. In the spirit of investigation of this problem, therefore, this study of 
COO cases of gastric ulcer was undertaken. 

In an earnest search for the greatest therapeutic good for the greatest num- 
ber of patients, one is confronted with the question: Is the situation so perilous 
that all patients with gastric ulcers shall be submitted to gastric resection and 
the differentiation between benign and malignant lesions be left to the pa- 
thologist? Or, on the other hand, shall gastroenterologists continue their 
attempts to distinguish between those gastric ulcers which can be trusted to 
be benign, and those which arc or may become malignant? This issue is of 
tremendous importance even in these days when, with the advance of skill in 
surgci^’ and anesthesia, the risk of resection has markedly decreased. An 
established and generally accepted policy of resection of all gastric ulcers means 
that throughout the countrj’, wherever surgen' is done, benign ulcers, if on the 
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proximal side of the pylorus, will be resected. As a result of this policy, a 
certain number of individuals with benign ulcers which would have healed under 
medical treatment will have died as a result of the operation, and a relatively 
large munber of persons will be living with the physiologic abnormality of 
having only one-third or less of their stomachs. 

Considered judgment and not snap decision is required. In this regard it 
may not be amiss to call attention to the very human frailty, of which most of 
us are guilty, of being swayed in our judgment by our last or most striking 


% 

100 


50 


% 

100 


50 


% 

100 


50 


experience. An ulcer treated too long as benign and later found to be in- 
operable or in a late stage of malignancy makes a poignant and xmforgettable 
impression upon all concerned; but no less keen is the impact upon memory and 
medical conscience of the patient with ulcer histologically proved benign, who 
has died right after resection of the stomach. We must also be prepared to 
confront the physiologic and functional disorders which may to some degree, 
at least, follow resection — ^justified most certainly if malignancy, actual or 
potential, or intractability has existed, but equally certainly regrettable if 
this is not the case. 

Before suggesting a possible solution to the problem outlined, we wish to 


. 



TOTAL CASES 600 

MALES 70% 

RATIO; 


419 

2.3 MALES TO 

1 FEMALE 

FEMALES 30% 




aeli;’] 


TOTAL 59 
3.2 MALES TO I FEMALE 


MALIGNANT ULCERS 


PROVED 47 

4.2 MALES TO I FEMALE 



45 

FEMALES 24%, 

38 

FEMALES 19%, 



TOTAL 541 
2.2 MALES TO i FEMALE 
MALES 69% 


BENIGN ULCERS 


PROVED 211 

2.7 MALES TO 1 FEMALE 
MALES 72 % 


374 


FEM.'»LES 31 7o 


,107 


ir>3 


FEM.-iLES 20 % 

r SR i 


Fig. 1. 600 Cases or Gastric Ulcer — Sex Incidence 
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present the statistical data obtained in this study of 600 cases. This material 
is presented in four categories; first, the malignant ulcers; second, the benign 
operated ulcers; third, the benign nonoperated ulcers and fourth, a comparison 
of the findings in the benign and malignant groups. 

Figure 1 gives the sex incidence for the entire group, the total benign and the 
total malignant group as well as that in the proved benign and proved malig- 
nant cases. Here it is of interest to note that whereas the total group and the 
proved benign group show a preponderance of males in the ratio of approxi- 
mately 2 males to 1 female, the proved malignant group shows the ratio to be 
4 males to 1 female, or almost twice as much. 

MALIGNANT ULCERS — 59 CASES 

The incidence of malignant gastric ulcers in the entire group was 9.8 per 
cent. Table 1 shows that 47 of these 59 cases were histologically proved and 
that 12, although clinically considered to be malignant, were not operated on 
for the reasons stated. 


TABLE 1 

600 Cases of Casino Ulcer 
Analysis of 59 Malignant Ulcers 

44 operated on and proved pathologically 

12 not operated on because of refusal, age or concomitant disease but clinically presumed 
to be malignant 

2 treated as benign but proved at postmortem examination (6 and 23 years later) to be 
malignant 

1 diagnosed as malignant, refused operation, and proved by postmortem examination to 
be malignant 


Table 2 shows the number and type of operations performed. It is impor- 
tant to note that in only 75 per cent of the patients with malignant gastric 
ulcers was the lesion resectable at the time of operation. 

Table 3 lists original diagnoses after the initial clinical and roentgenologic 
survey had been completed. 

Table 4 gives the length of follow-up preceding operation. Fifty-four and 
five-tenths per cent of the patients with malignant gastric ulcers were operated 
on within two months from the time they were first seen at the Lahey Clinic. 
The others were operated on at intervals varjdng from two months to seven 
years. Of the 5 patients who were not operated upon until two to four months 
after tlicy were first seen, two patients refused immediate hospitalization. 
Two were the victims of delayed hospitalization and one was operated on be- 
cause of persistence of sj-mptoms although no lesion had been demonstrated by 
roentgenogram before operation. 
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Of the S patients whose operations were delayed four to six months, 1 patient 
did not return for roentgenograms for four months; 2 were operated upon be- 


TABLE 2 

600 Cases of Gastric Ulcer 
Analysis of 44 Operated Malignant Ulcers 

TYPE OP OPEEATION 


Total gastrectomy'*' 

Partial gastrectomy'*' 

Laparotomy 

Gastrostomy 

Anterior jejunostom)’’ 

Suture of perforation 

'*' Resectability rate, 75 per cent. 


ilUMBEI OP CASES 


2 

31 

8 

1 

1 

1 


TABLE 3 

600 Cases of Gastric Ulcer 


Analysis of 44 Operated Malignant Ulcers 



OBICIN/tL DIAGNOSIS 

CASES 



Number 

Per cent 

TVTaHg^nnnt 

21 


47.8 

'Rpm’jrn’^ 

23 

1 


52.2 




* SO per cent of these patients later operated on because of recurrence. 


TABLE 4 

600 Cases of Gastric Ulcer 
Analysis of 44 Operated Malignant Ulcers 
Length of Follow-up Preceding Operation 


DUBAnON 

NUMBER OF CASES 

1 month or less 

1 to 2 months 

^5js4.5% 

2 to 4 months 

5 

4 to 6 months 

5 

6 to 12 months 

1 

1 to 2 years 

2 

2 to 5 years 

5 


5 to 7 years | 2 


cause of persistence of symptoms and 2, although all clinical and roentgenologic 
signs of ulcer disappeared after treatment, because of recurrence. 

The 10 patients operated upon later than six months had had medical man- 
agement in or out of the hospital and were operated upon because of recurrence. 
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Table 5 gives the mortality statistics in. the 44 cases of operated malignant 
ulcers. None of these deaths occurred after resection; 4 followed laparotomy 
and 1 the suture of a perforation. 

Table 6 gives the survival period in the 33 patients with malignant ulcer who 
had gastric resection. Only 5 of this group, or 15.1 per cent, were alive after 
five years. One of these patient who was found to have a lymphosarcoma at 
operation was alive and well nine years later. 


TABLE S 

600 Cases of Gastric Ulcer 
Analysis of 44 Operated Malignant Ulcers 
Mortality Statistics* 



CASES i 

MOMAIITY 

Number 

Per cent 

Total hospital 

5 

11.1 

Total operative 

2 

4.5 


CADSE OE DEATH 


Coronary disease . 
Carcinomatosis. . . 


Pulmonary embolus. 
Peritonitis 


* No death occurred in resected cases. 


TABLE 6 

600 Cases of Gastric Ulcer 
Analysis of 44 Operated Malignant Ulcers 
Survival Period of 33 Resectable Cases 



DURATION 1 

CASES 



Number j 

Per cent 

2 years postoperatively i 

— i 


57.5 

5 years postoperatively* 

Hs 


15.1 



i 


* 1 patient rvas alive and well nine years after operation for lymphosarcoma. 


BENIGN OPERATED GASTRIC ULCERS — 211 CASES 

The group of 541 benign ulcers is subdivided in our study into 330 cases 
treated medically and proved benign only by the patient’s clinical course and 
roentgen findings, and those 211 cases proved benign by pathologic examination 
after resection. 

Of the 211 patients with benign ulcer who had a resection 3 had total gas- 
trectomy and 208 had partial gastrectomy (Table 7). 

The indications for operation are given in Table 8. From this it may be 
seen that 89 patients, or 42.1 per cent, of this group of 211 were operated on 
because of the diagnosis of malignancy or because malignancy was strongly 



















580 


FRANCES n. SMITH AND SARA M. JORDAN 


TABLE 7 

600 Cases oj Gastric Ulcer 
Analysis oj 541 Benign Cases 
Treatment oj Cases 

CASES 

211 
3 

208 


Operated 

Total gastrectomy.. 
Partial gastrectomy 


Nonoperated 


330 


TABLE 8 

600 Cases oj Gastric Ulcer 
Analysis oj Zll Operated Benign Ulcers 
Indications jor Operation 



CASES 

T)in£^nnKJ«: r>f rarrinoma 

70 33.1% 

nintrnnt;!*; nf nrohahle carcinoina. 




3 13.7% 



21 9.9% 

1 



1 




TABLE 9 

600 Cases oj Gastric Ulcer 
Analysis oj Zll Operated Benign Ulcers 
Length oj Follow-up Preceding Operation 


DXmATION 

NOUBEK or CASES 

1 month or less 

1 to 2 months 


2 to 4 months 

12 

4 to 6 months 

10 

6 to 12 months 

11 

1 to 2 years 

1 ® 

2 to 11} years 

1 31 


suspected. Seventy or 33.1 per cent were resected because of recurrence, 21 or 
9.9 per cent because of failure to heal, 29 or 13.7 per cent because of complica- 
tions. One patient had a gastric polyp and in 1 a large gastric ulcer which 
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had not been discovered at roentgenologic examination was found when the 
patient was operated on for cholelithiasis. 

Table 9 shows the length of follow-up preceding operation in the 211 patients 
with benign gastric ulcer. One hundred forty-one, or 66.8 per cent, of the 
patients were operated on within two months after they were seen at the Lahey 
Clinic. The o Aers underwent resection at intervals varying from two months 
to eleven and a half years. As in the malignant group, the majority of these 
patients under medical management either in or out of the hospital satisfied our 
criteria for the diagnosis of healed gastric ulcer before recurrence brought them 
again under clinic care. 


HORTAirrV 


Total 

Hospital 


Operative 


TABLE 10 

(SOO Cases of Gastric Ulcer 
Analysis of Zll Operated Benign Ulcers 
Mortality Statistics 



CASES 







CAUSE or DEAtH 


Number 


Per cent 



10 


4.7 

Coronary occlusion 

4 




Cardiac failure 

1 

s 


2.4 

Bronchopneumonia (1932) 

1 




Peritonitis and subdiaphragmatic 





abscess (1933) 

1 




Pulmonary embolus (1935, 1945) 

2 




Cachexia (1936) 

1 


The mortality statistics for the 211 resected benign cases are shown in Table 
10. Ten of these patients died before leaving the hospital. Five, or 2.4 per 
cent, may be considered to have died as the direct result of the operation. The 
date of these deaths is included with the thought that some of them at least 
would not be fatalities in more recent years because of the improvements in 
operative technics, preoperative and postoperative care and the availability 
of the antibiotics. 

Tables 11 and 12 show the follow-up of the 211 benign operated cases. In 
addition to the length of time during which varying proportions of this group 
were followed we have attempted to give an approximation of their status 
during the postoperative period into which they fall by classifying them as poor, 
fair or good. This estimation is based upon such factors as failure to gain 
weight, weakness, f atigabihty and anemia, as well as gastrointestinal symptoms. 
Although this cannot be more than an approximation, it does give some indica- 
tion of the fact that as the time lengthens after gastric resection the patient is 
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able to adapt himself progressively both psychologically and physiologically 
to his altered state. Only 1 of the entire group followed had what he considered 
to be a recurrence of his preoperative symptoms. Roentgenograms of the 
gastrointestinal tract in this patient failed to show any abnormality, 

TABLE 11 

600 Cases of Gastric Ulcer 
Analysis of 211 Operated Benign Ulcers 
Follow-up of Cases 


rOLLOW-UP 

TOTAt KmiDER j 

CLASSXnCATlOK OP RESULTS 



Poor 

Fair 

Good 

Died in hospital 

10 




Mn follow-iip . . 

34 




TaPrr t.Vjfin 7. vp.ars 

1 

70* 

5 

I 7 

58 

2 to 5 yp.nTR 

51** 

! 0 

9 

42 

5 years or more 

46t 

0 

7 

39 


1 



* 1 patient died of carcinoma of the lung in four months. 

** 6 patients died; 4 of cardiac disease; 1 of carcinoma of the lung; 1 of carcinoma of the pancreas. 
1 1 patient died of vascular disease. 


TABLE 12 

600 Cases of Gastric Ulcer 

Analysis of Fostoperative Symptoms and Signs in 211 Benign Operated Cases 


dotation of FOlioW-OT 


Less than 2 years 


2 to 5 years 


S years and over 


SYMPTOMS AND SIGNS 


Dumping syndrome 

Nausea and/or vomiting 

Heartburn 

Postprandial fullness 

Fatigue and weakness. . . 
Failure to gain weight . . 

Anemia* 

Acid present 

Total cases followed . . . . 


Total no. 

Per cent 

Total no, 

6 

8.6 

3 

10 

14.3 

4 

5 

7.1 

3 

4 

5.7 

6 

5 

7.1 

4 

8 

11.4 

5 

3 

4.3 ' 

10 

4 

5.7 

6 

70 


51 


Per cent I 

Total no. 

Per cent 

5.9 

2 

4.3 

7.8 

3 

6.5 

5.9 

2 

4.3 

11.7 

2 

4.3 

7.8 

2 

4.3 

9.8 

10 

21.7 

19.3 

9 

19.5 

11.7 

2 

4.3 


46 



* Hypochromic or normochromic, mild in all cases. 


In this group 8 patients have died of known causes unrelated to the stomach 
so that the deaths did not have a bearing on the classification of their post- 
operative status. 

MEDICALLY MANAGED BENIGN GASTRIC ULCERS — ^332 CASES 

The group of gastric ulcers considered benign and treated medically (Table 
13) includes 2 patients with malignant ulcer proved by postmortem examination 
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six and twenty-three years after they were first seen at the Lahey Clinic. These 
have been cited in Table 1 in the group of proved malignancies. 

Of the 330 patients remaining, 41 had no follow-up after their original diag- 
nosis. One hundred and four were followed for less than two years. Of this 
group 15 have died of known causes. These include 5 patients who died in 
the hospital: 2 after continued hemorrhage following attempts to hgate an 
artery in the ulcer bed; 1 of pulmonary embolus following repair of a perfora- 
tion and 2 following surgery on other areas in the gastrointestinal tract. Five 
died of cardiovascular renal disease. Two died of hemorrhage — 1 of these 
patients had a duodenal ulcer and the other had had a recent protracted 
hospital stay during which multiple complications precluded surgical inter- 

TABLE 13 


600 Cases of Gastric Ulcer 

Analysis of 332 Cases Diagnosed as Benign and Treated Medically 
Incidence of Malignancy 


LENGTH or TOLLOW-TJP 

1 TOTAL NUUBEIt 

1 OF CASES 

NOHBES OF 
MALIGNANCIES 

DEATHS 

Cause Known 

Cause Unknown 

No follow-up 

41 

— 

— 

— 

Less than 2 years only 

104 

0 

15 

3* 

2 to 5 years only 

76 

0 

6 

8** 

5 years or more 1 

111 (33.4%) 

2 (1.8%) 

St 

4*** (3.6%) 

Total 

332 ^ 

2 

26 

IS 


t Includes 2 patients who died with malignant ulcers. 

* Ages 45, 52, 76. 

** Ages 30, 54, 55, 55, 64, 73, 77, 84. 

**♦ Ages 54, 58, 67, 77. 

vention. One each died of the following diseases : bladder tumor, uremia and 
primary carcinoma of the lung. In addition there were 3 who died of unknown 
causes at age 45, 52 and 76 years. 

Of the patients who were followed from two to five years, 6 died from known 
causes; 3 of cardiovascular disease, 1 patient of streptococcus infection of the 
throat; 1 of uremia and 1 patient aged 65 with a duodenal ulcer of massive 
hemorrhage. Eight of the 76 patients followed from two to five years died of 
unknown causes. They were 30, 54, 55, 55, 64, 73, 77 and 84 years of age at the 
time of death. 

One hundred eleven patients, 33.4 per cent of the 332 patients managed 
medically, were followed for more than five years. Eighteen were followed 
for ten to fifteen years, 8 for fifteen to twenty years and 2 more than twenty 
years. In this group 7 patients in addition to the 2 with proved malignant 
ulcers have died. Three died of cardiovascular disease. Four died of un- 
known causes at age 54, 58, 67 and 77. 
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If in attempting to estimate the incidence of malignant disease in the group 
of 1 1 1 patients followed for five years or more we assume h)qjothetically that 
all of the deaths from unknown causes in addition to the 2 proved cases were 
due to malignancy, the incidence of malignancy is 5.4 per cent. 

TABLE 14 

600 Cases of Gastric Ulcer 

Analysis of 332 Cases Diagnosed as Benign and Treated Medically 
Incidence of Recurrence 


1 

1 

LENGTH or roixow-op 

TOTAL CROUP 

CROUP WITHOUT DUODENAL 
ULCER 

Total 
Number 
of Cases 

Number 
DiaRnosed 
by X-ray 

Number 

Diagnosed 

Symptoms 
and X-ray 

Recurrence,' 
Fcr cent 

Total 
Number 
of Cases 

Recurrence 

Number 

Per 

cent 

No follow-up 

4. 1 

] 


— 

mi 

— 

— - 

Less than 2 years 

■■ 

4 

1 

21 

20.1 


15 

17.2 

Z to 5 years 

Mm 

8 

24 

31.4 


19 

26.7 

5 years or more 

111 

19 

52 

46.8 


40 

40.8 

Total number with follow-up. 

291 

31 

97 

33.3 

256 

74 

28.9 


TABLE 15 


600 Cases of Gastric Ulcer 

Analysis of 97 Patients with Recurrence Who Did Not Have Surgical Intervention 



CASES 


31 


14 


13 


10 


6 


6 


3 


1 

UncEplafriRf? 

13 




In Table 14 the number of recurrences in each of the groups in which a follow- 
up was obtained is shown. This has been given as the total number of pa- 
tients, those without duodenal ulcer and those in whom roentgenologic evi- 
dence of recurrence was obtained. It was considered important to note the 
presence of duodenal ulcers since the roentgenologic evidence for recurrence 
accounted for only 10.7 per cent of the cases with follow-up. Since it is im- 
possible accurately to place a lesion by symptoms alone, it is probable that 
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some of the reported recurrences arose from activity in an associated duodenal 
ulcer when this was present. It is of interest to note that in gastric ulcer as in 
duodenal and jejunal ulcer the percentage of recurrences rises steadily as the 
time of follow-up lengthens. 

Since recurrence is considered an indication for operation, in Tabic' 15 we 
have attempted to analyze the findings in this group of 97 patients who were 
not operated upon. From the records of 13 of these patients no explanation 
could be found. The precipitation of recurrences is a point of great interest 
in all tj^es of peptic ulcer. In the 97‘patients with recurrence in the group of 
benign nonoperated gastric ulcers, the suspected causes are given in Table 16. 


TABLE 16 

600 Cases of Gastric Ulcer 

Suspected Cause of Recurrence in 97 Benign Nonresected Cases 



CASES 


7 


5 


1 


1 


2 


4 

Continuation or resumption of smoking 

77 



COMPAEISON OF BENIGN AND MALIGNANT ULCERS 

The location of the ulcers is given in Figures 2 and 3. In Figure 4 the per- 
centage of malignant ulcers occurring in each location is presented. This 
percentage was arrived at by dividing the number of proved malignant ulcers 
in each location by the total number of proved ulcers in each location. 

In Table 17 the free acid determinations in the proved cases of benign and 
malignant ulcers are shown. As might be expected, anacidity occurs almost 
twice as frequently in the malignant as in the benign group. It is demon- 
strated here, as weU as generally recognized, that hyperacidity is not incompati- 
ble with gastric malignancy. 

Table 18 compares the amount of weight loss in the total group of benign and 
malignant ulcers. Contrary to what might be expected, marked weight loss 
occurred in a far greater percentage of the benign than in the malignant group. 

Table 19 shows the incidence of hemorrhage and obstruction to be similar in 
the benign and malignant ulcer. Perforation occurred twice as often in the 
benign as in the malignant ulcer. 

Table 20 gives the incidence of cholelithiasis, hour-glass deformity and x-ray 
defonmty of the duodenum found in the study. The number of patients with 






586 


FRANCES n. SMITH AND SARA M. JORDAN 


cholelithiasis is approximately tlie finding in the population at large. The 
finding of hour-glass deformity in patients with gastric ulcer is of interest 
because of the preponderance in the malignant group. Two of the 6 in this 




TABLE 17 

600 Cases of Gastric Ulcer 


Comparison of Gastric Acidity in 47 Proved Malignant Ulcers and 211 Proved Benign Ulcers 


ACIDITY 

PROVED MALIGNANT CASES (47) 

PROVED BENIGN CASES (211) 

Total no. 

Per cent 

Total no. 

Per cent 

Anacidity 

6 

12.8 

14 


Less than 25 units 

14 

29.8 

75 


26 to 50 units 

12 

25.5 

67 1 


51 units and over 

10 

21.2 



Not recorded 

5 

10.6 




1 ^ 




group were males. X-ray deformity of the duodenum is comparable in the 
benign and malignant groups. 

Table 21 lists the presenting symptoms of both benign and malignant cases. 
Night pain was more common in the malignant than in the benign cases and 
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TABLE 18 

600 Cases of Gastric Ulcer 


Comparison of Weight Loss in 59 Malignant Ulcers and 541 Benign Ulcers 


WEIGHT LOSS j 

j MALIGNANT CASES (59) 

EENIOM CASES (541) 

Total no. j 

Per cent 1 

1 

Total no. | 

1 

Per cent 

10 pounds or less 

10 

16.9 

70 

12.9 

11 to 20 pounds 

13 

22.0 

111 

20.5 

21 to 30 pounds 

5 

8.4 

55 

10.1 

31 pounds or over 

•2 

3.3 

52 

9.6 


TABLE 19 

600 Cases of Gastric Ulcer 

Comparison of Complications in 59 Malignant Ulcers and 541 Benign Ulcers 


COMTLICATIONS 

MALIGNANT CASES (59) 

1 BENIGN CASES (541) 

1 

Total no. 

Per cent 

Total no. 

Per cent 

Hemorrhage 

17 

29 

144 

26 

Obstruction 

14 

24 

108 

20 

Perforation 

2 

3 

36 

7 


TABLE 20 

600 Cases of Gastric Ulcer 

Associated Findings in 59 Malignant Ulcers and 541 Benign Ulcers 


ASSOaATED EINDING 

1 MALIGNANT CASES (59) | 

EEKIGN CASES (S41) 

Total no. 

I Per cent 

Total no. 

Per cent 

Cholelithiasis 

2 

3.3 

28 

5.1 

Hour-glass deformity 

6 

10.1 

35 

6.4 

Associated x-ray deformity of duodenum . . 

18 

30.5 

157 

29.0 


TABLE 21 

600 Cases of Gastric Ulcer 

Comparison of Presenting Symptoms in 59 Malignant Ulcers and 541 Benign Ulcers 


PKESENTINO SYMPTOMS 

MALIGNANT CASES (59) 


Total no. 

Per cent 


Per cent 

Epigastric postcibal pain 

41 

69.4 

349 

64.5 

Night pain 

25 

42.2 

136 

25.5 

Vomiting 

12 

20.3 

111 1 

20.5 

Anorexia 

9 

15.2 

77 1 

14.2 

Nausea 

4 

6.8 

75 j 

13.8 

Abdominal pain, nonepigastric 

13 

22.0 

101 j 

18.6 

Heartburn 

5 

8.4 

32 

5.9 

Back pain 

2 

3.3 

51 

9.4 

No pain 

3 

5.0 

20 

3.7 
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nausea more frequent in benign than malignant cases. Otherwise the symp- 
toms were similar in both types of cases as would be expected. The variety 
of symptoms again emphasizes the need for careful study in individuals with 
any form of indigestion. 

Two patients followed for twenty and twenty-three years, respectively, have 
special interest. 

The first, a male aged 63 years, when first seen in 1928, had a short history of ulcer 
symptoms somewhat suggestive of carcinoma of the stomach. His ulcer was a very 
large lesser curvature saddle lesion, with no demonstrated evidence of duodenal ulcer. 
He made a rapid recovery both clinically and by roentgen examination, never had a 
recurrence, and died in February 1948, at the age of 83 j’^ears, of “natural causes.” 

The second case, a woman aged 52, when first seen in November 1924, had a very 
large saddle ulcer of the lesser curvature and a duodenal defect. There was a history 
of ulcer distress for thirty-five years and recent massive hemorrhage. There was a 
high range of gastric acidity. The large gastric ulcer healed completely. She had 
no recurrence from 1924 to 1946 or 1947 (twenty-two or twenty-three years). Cho- 
lecystectomy was carried out for gallstones in November 1937 at which time a careful 
search by the surgeon revealed no evidence of a scar of the gastric ulcer. In 1944, 
patient (aged 72 years) had cerebral arteriosclerosis and probable cerebral hemor- 
rhage, with marked deterioration of the mental status. She was in the custodial care 
of the family who observed that begiiming in August 1946 the patient refused all 
foods which were not white limiting her diet to milk, vanilla ice cream and creamed 
foods. By January 1947 she was taking 2 to 3 quarts of milk and cream daily. In 
August 1947 the patient was obviously ha\dng epigastric pain which was relieved by 
warm milk, and in September 1947, three weeks before death, she vomited coffee 
ground material. This patient died on October 18, 1947 after recurrent cerebral 
hemorrhage. 

Postmortem findings in the stomach were as follows: specimen consisted of a 
stomach and 8 cm, segment of attached duodenum. The serosa was smooth. The 
lesser curvature fat was firmly adherent about 4 cm. proximal to the pylorus. On 
the lesser curvature 4 cm. proximal to the pylorus was a depression, 4 by 3 cm., having 
raised, firm but resilient borders. The base of the depression was white. Cross- 
sectioning revealed thickening in this region up to 1 .5 cm. The fundus of the stomach 
had lost the usual rugose pattern and had innumerable petechial hemorrhages. The 
wall was very thin. No enlarged nodes were found in the lesser or greater curvature 
fat. The microscopic diagnosis wels: carcinoma simplex with mucinous foci. 

This patient probably had recurrence of 53 nnptoms at some time between 
August 1946, when she would take only white foods, and August 1947 , when she 
was obviously having epigastric pain, relieved by warm milk. Atpostmortera 
examination, in October 1947, the lesion in the stomach was found to be car- 
cinoma simplex with mucinous foci, without enlarged nodes in the lesser or 
greater curvature fat. The liver was described as normal. The pathologist 
searched carefully for any other scar which might represent the original ulcer 
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of 1924, but none was present. The only deduction to be drawn, therefore, is 
that after twenty-two or twenty-three years, this patient had a recurrence of 
her gastric ulcer which was immediately malignant, or became so during the 
fourteen months before her death. 

DISCUSSION OF FINDINGS 

The authors of this paper believe that the above study furnishes by no 
means final nor decisive data on the controversial point for which it was under- 
taken: namely, whether aU gastric ulcers should be regarded as surgical and 
resection done. This study, we believe, should be only one of many through- 
out the country. It is important that there be a correlation of surgical and 
gastroenterologic opinion and definite policies established, so that the individual 



Fig. 4. Incidence or Malignancy in Various Locations 

gastroenterologist and surgeon, whose experience is still insuf&cient for reasoned 
judgment may have some evidence to guide him to the correct therapy for the 
individual patient. 

Several points of special interest have been suggested by our study: (1) The 
male patient is a little more than twice as prone to gastric ulcer as the female, 
but more than four times as prone to malignant ulcer. 

In the difierential diagnosis, -x-ray, the history and the clinical course of the 
patient are our chief guides. Of these, x-ray is the most valuable and the im- 
portance of careful fluoroscopic and film examination cannot be overestimated. 

(2) The symptoms are disarmingly similar in the benign and malignant cases. 
In a small percentage they are absent in both. In the individual case the 
character of the symptoms may vary so far from the classical standard as to be 
misleading. In our study, for example, loss of weight occurred in a larger per- 
centage of the malignant cases only in those who had lost twenty pounds or 
less, while in those who had marked weight loss (thirty-one pounds or more) 
those with benign gastric lesions predominated almost 3 to 1. 

The location of the lesion has some significance since as is shown in Figure 4 
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the greater curvature and fundus have the highest percentages of malignancy, 
60 per cent and 50 per cent (although their total incidence is too small to be 
conclusive). The prepylorus and pylorus, and the corpus show an incidence 
of malignancy of only 17 per cent in each location in this series. It should be 
especially noted that less than one-fifth of the prepyloric lesions in our series 
were malignant. Furthermore, the same percentage of malignancy is found 
on the lesser curvature of the corpus. Nevertheless the greater frequency of 
ulcers in these regions diminishes the percentile incidence but does not change 
the fact that the greatest nmnber of malignancies are to be found in these areas. 

Gastroscopy (Table 22) must be regarded only as an accessory to x-ray in the 
differentiation of benign and malignant gastric ulcer, chiefly because of the 

TABLE 22 


Patients Who Had Gastroscopy Performed 
124 Cases 



CASES 

PER CENT 

Examination unsatisfactory 

31 

25.0 

Cardiospasm, hour-glass stomach, lesion in “blind spot” of instru- 



ment, lesions not visualized although present by x-ray and/or at 



surgery 



T.P.RIOTI VlRllflllZPfl 

P3 

75.0 

Diagnosed ben gn, confirmed by x-ray and/or surgery 

60 

64.5 

Diagnosed benign and proved mah'gnant 

4 

4.3 

Diagnosed question malignant, proved benign 

21 

22.5 

Diagnosed malignant and proved malignant 

8 

8.6 


73.1 per cent accurate. 
26.8 per cent inaccurate. 


occurrence of these lesions in areas which are blind spots to the gastroscopist. 
In 4.3 per cent of this series of 93 cases in which the lesion was visualized a 
gastroscopic diagnosis alone of “benign ulcer” would have suggested a false 
security, and in 25 per cent of all cases gastroscoped no help at all was ob- 
tained. Table 17 shows that the dependence upon add values is, as has long 
been suspected, of little significance in differential diagnosis, although the per- 
centage of cases showing achlorhydria is greater in malignant than in benign 
cases. It is interesting to note that contrary to an often expressed opinion of 
many of us, no dependence can be placed upon the associated x-ray finding of 
duodenal ulcer with the gastric lesion in the differentiation of benign and malig- 
nant ulcer; in our cases, an x-ray defect of the duodenum was diagnosed in 
31 per cent of those gastric ulcers which were proved malignant. This finding 
is now being further investigated and wiU be published in a separate study. 
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(3) In 111 cases followed from five to twenty-three years, only 2 had re- 
currences with malignancy (1.8 per cent of this group). Adding the 4 deaths 
of unknown cause to these 2 and assuming (entirely hypothetically) that these 
deaths were from cancer of the stomach, the percentage would still be only 
5.4 of the 1 1 1 cases. Even this percentage, in part at least hypothetical, com- 
pares favorably with the hospital mortality of 4.7 per cent and operative mor- 
tality of 2.4 per cent in the 211 cases of benign ulcer resected and is appreciably 
lower than the usually estimated incidence, 10 per cent, of malignancy in 
gastric ulcer. To be sure, the latter was accumulated chiefly in earlier years 
when surgical and anesthesia technics were not yet at their present optimum. 

(4) The length of follow-up preceding resection in malignant gastric ulcers is 
the vulnerable point in our gastroenterologic experience. The mistakes made 
in the cases of the 20 patients (Table 4) who were carried along on medical 
treatment from two months to seven years, and then operated upon and found 
to be malignant, are not to be condoned unless, as we believe was true in certain 
of these cases, malignant changes occurred only with the later recurrence. 
In 1941, one of us (S. M. J.) called attention to evidence which seemed to 
indicate that such changes might occur in recurrent gastric iflcer, and since 
that time, this belief has been strengthened by further evidence, of which the 
case history quoted is a notable and striking example. Dr. Shields Warren, 
Pathologist at the New England Deaconess Hospital, concurs in this opinion. 
He believes that with the healing and recurrent breaking down process, cell 
changes occur which may give rise to malignancy. There is, in this respect, 
perhaps an analogy between gastric ulcer and chronic endocervicitis and pos- 
sibly also with ulcerative colitis. These 20 cases then were obviously the 
individuals in this entire group of whom it is known that they might have been 
saved a death from cancer of the stomach from which they died, if they had 
been operated upon as soon as first seen. They constitute 3.3 per cent of the 
total group. 

(5) This potentiality of the recurrent gastric ulcer to become malignant, 
if accepted as factual, must then be discussed in the light of this study. Our 
only logical conclusion regarding recurrence is that since in our opinion the 
recurrent gastric ulcer harbors potential malignancy, any recurrence must be 
an indication for resection. Our study shows that 40.8 per cent of 98 cases of 
gastric ulcer ^fMassociated with duodenal ulcer, followed for five years or more 
had recurrences while 59.2 per cent did not. This indicates that about 60 
per cent of those cases of gastric ulcer (without duodenal ulcer) certainly had 
no malignant changes in their original ulcer, and if they could be protected 
against recurrence they would be safe from the danger of future malignancy 
in the area of the original gastric ulcer and need not have their normal gastric 
function disturbed by resection. 
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The policy of resection of all recurrent ulcers will result in the resection of 
many benign ulcers, as indicated in Table 8 where 42 per cent of the 21 1 cases 
had resection because of a diagnosis of positive or suspected malignancy, and 33 
per cent because of recurrence. However, this sacrifice must be condoned as a 
concession to the ultimate good and safety of the patient. Table 16, which 
shows the suspected causes of recurrence in benign cases is of interest because 
in 80 per cent of these cases, persistence or resumption of smoking was the 
only known impeachable factor. 

(6) The question of dependence upon evidences of healing must again be 
discussed in the light of this study. The established criteria for healing are 
still valid: complete disappearance of the x-ray defect, complete subsidence of 
S3miptoms and disappearance and nonrecurrence of occult blood in the stools. 

TABLE 23 


Healing Time in Patients with Gastric Ulcer with Frequent X-rays 
(145 Cases) 


nEALINC miE 

NDIEBER OF CASES 

1 week 

4 

2 weeks 

19 

3 weeks 

32 

4 weeks 

29 

5 weeks 

17 

6 weeks 

13 

7 weeks 

7 

8 weeks 

15 

Over 8 weeks 

9 


Of these three criteria, the x-ray evidence is of greatest value. By complete 
disappearance of the x-ray defect is meant not only the disappearance of the 
crater, but a complete return of flexibility in the gastric wall at the site of the 
ulcer and the absence of the so-called dimpling defect. Any rigidity in this 
area may well indicate malignant change at the base of what appears to be a 
healed ulcer. Complete absence of ridigidy is of as much importance as the 
disappearance of the crater. In our study, it was found that the speed of 
healing was apparently not at all related to (1) the danger of recurrence; (2) 
the duration of symptoms and (3) the age of the patient at the time treatment 
was started. As stated above there were 20 cases in our series in which opera- 
tion for suspected malignancy was not done within two months, but which 
when finally operated upon, had proved malignancy. 

Our study (Table 23) shows that healing in 145 cases studied with frequent 
x-rays, was complete in 84 cases within four weeks — and in 52 cases between 
five and eight weeks. The progress of healing should be obvious in three to 
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four -weeks, and in all cases complete -within six to eight weeks. Furthermore, 
aU other subjective and objective signs should be favorable if the case is to be 
continued on a medical regimen. The patient should be adequately instructed 
as to the nature of gastric ulcer and the potential danger of recurrence. This 
educational program has two purposes: (1) the complete cooperation of the 
patient in maintenance of healing, and (2) his immediate return for examination 
in case of recurrent symptoms. Upon these two factors safety in treating 
gastric ulcer depends. Unless there can be assurance that these measures will 
be carried out, resection may well be safer. 

SUMMARY 

The evidence collected in this study presents in summary, grounds for the 
following opinions: 

(a) That gastric ulcer, while a definitely potential origin for malignancy, 
is not so perilous that the patient who has it cannot be treated as an individual 
case, rather than by a general policy of resection of all cases. 

(b) That the first occurrence of gastric ulcer must be treated with intensity 
and persistence — so that proved complete healing is obtained, and absence of re- 
currence maintained. 

(c) That failure of complete healing, within six to eight weeks as a maximmn, 
and all recurrences be treated as soon as possible by resection. 

DISCUSSION 

Dr. George B. Eusterman (Rochester, Minn.): We are indebted to the essayists 
for their contribution to one of our most pressing problems. The numerous articles 
on the subject in the past decade are confirmation of our deep interest and concern. 
We are frequently asked to express our -views on the differential aspects of chronic 
benign gastric ulcer and small ulcerating carcinoma and on what circumstances we 
base our decision as to the choice between immediate surgical intervention and more 
conservative measures. My discussion is chiefly concerned with these phases of the 
problem. 

One could quickly dismiss the subject of differential diagnosis by saying that the 
only absolute proof as to the true nature of the lesion is histologic examination of 
serial sections and that the most reliable evidence of benignancy or carcinoma, short 
of histologic examination, is the effect of adequate medical treatment in hospital. 
The decision as to operation or treatment, in the opinion of the internist with large 
e.xperience, is contingent on a number of factors, in contrast to the present day atti- 
tude of some representative, othenvise conservative surgeons, who would advocate 
immediate operation on every ulcerous gastric lesion. 

Actually, the incidence of gastric ulcer in comparison to duodenal ulcer is strikingly 
less frequent (1:12.2) and one never needs to worry about the latter masqueradmg 
as carcinoma. From a roentgenologic standpoint, 10 to 12 per cent of our proved 
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cases of carcinomatous ulcers are indistinguishable from benign ulcers. Our surgical 
pathologists in recent years have pointed out the small size of ulcerating malignant 
lesions at the time of gastric resection. The diameter of 13.5 per cent of such lesions 
was 2.5 cm. or less. These facts should constantly put us on our guard, and constitute 
justifiable argument for surgical interference without unnecessary delay when there 
is any reasonable suspicion for the presence of carcinoma. In the series reported 
herewith by Dr. Smith I take it that 42 per cent presented symptoms or signs pointing 
to malignancy. Such evidence is not necessarily conclusive because in as high as 28 
per cent of our own cases of benign ulcer verified at operation the summation of find- 
ings favored the diagnosis of carcinoma. So it is possible to err in both directions. ’ 

Our statistics are also in variance with another statement advanced by the essayist. 
Are we given to understand that one-third of the patients with carcinoma had a duo- 
denal defect implying the presence of an active, latent, or healed duodenal ulcer? In 
our experience, and that of many others, the co-existence of duodenal ulcer and gastric 
cancer, especially in the small circumscribed form, is rare. Wilbur and Rivers 
pointed this out in 1932. According to Fischer, Clagett and MacDonald (1947), of 
the patients having duodenal ulcer seen at the Clinic only one in 938 (0.1 per cent) 
had a co-existent malignant gastric lesion. Gastric carcinoma is preponderantly a 
disease of the male sex. This fact is reflected in the data presented by the essayist 
as carcinomatous ulcer was four times more frequent in the male than in the female. 
But one should not rely too much on this aspect in differential diagnosis because both 
benign and malignant gastric lesions are preponderant in the male, the ratio of the 
former being 4.3 males to one female, from our standpoint. On the basis of an accu- 
mulated experience over many years, the features favoring malignancy of small 
ulcerous gastric lesions are as follows: recent onset of symptoms in elderly patient; 
large size of lesion; location on greater curvature or prepyloric area — to less extent 
on anterior or posterior wall; progressive clinical course; presence of histamine-fast 
achlorhydria; early pyloric obstruction; increase in size of lesion during course of 
adequate treatment; persistence of occult blood in feces on controlled diet; gastro- 
scopic appearance — lesion elevated, its edges or rims blend with mucosa, the irregular 
floor is a brownish red, violet, gray or dirty color, perhaps containing nodules, nodes 
or ridges; and, the presence of Meniscus sign complex. These features, with the 
possible exception of the last mentioned one, are of course relative rather than 
absolute. 

The contribution under discussion also emphasizes an added feature, namely the 
early recurrence of the lesion following treatment. This aspect of carcinoma has not 
been adequately emphasized in previous contributions and in large measure is an 
original observation. 

Dr. Walter L. Palmer (Chicago, HI.): Mr. President, Ladies and Gentlemen: 
Like Dr. Eusterman, I, too, thoroughly enjoyed this paper presented by Dr. Jordan's 
very charming companion. I do not wish to consider the differential diagnosis of the 
benign-malignant ulcer at all, but rather to speak for a moment on this subject of the 
relationship between benign ulcer and gastric cancer, or rather on the question as to 
whether benign peptic ulcer is a precursor of gastric cancer. 
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Of course, for many years it has been so considered. In one of the best books on 
cancer, “Der Magenkrebs,” Georg Konjetzny discusses the subject in considerable 
detail, and takes the view that benign gastric ulcer and atrophic gastritis are the two 
precursors of gastric cancer. 

I have for a number of years been interested in the literature which purports to 
prove that benign ulcer can undergo malignant transformation, and I must admit 
that I am not convinced that anyone has ever proved that to be a fact. 

I am interested in the different ways in which Dr. Smith's figures can be inter- 
preted. I would interpret her figures as conforming with the view I take, namely, 
that gastric ulcer is not a precursor of gastric cancer. The low incidence, as I recall 
it, 1.8 per cent, seems to me to be about what one would expect on the basis of coinci- 
dence because, while, as Dr. Eusterman has pointed out, and Dr. Wilbur and others 
have shown, gastric cancer is very rare in a stomach associated with duodenal ulcer, 
it is not so rare in association with gastric ulcer. I am sure that we have all seen in 
the same stomach independent benign and malignant lesions, so that even the story 
of many years of ulcer distress, twenty-three years, does not prove that the gastric 
ulcer had anything to do with the carcinoma which sooner or later developed in that 
same stomach, even though it seemed to develop at the same site, because these gas- 
tric cancers can rapidly encroach upon the benign ulcer or the gastric cancer itself 
undergoes peptic ulceration and then, as Dr. Eusterman has said, mimics completely 
in its architecture and in many other respects, the benign gastric ulcer. 

There is another subject I should like to discuss, although it was not touched upon 
by Dr. Smith; namely, the secretion in gastric ulcer. 

We consider the question settled as a result of the studies of Dr. Levin and Dr. 
Kirsner. Dr. Levin found that in normals, and he used nervous medical students 
and others, the average acid secreted at night was around 680 milligrams. Now then, 
in gastric ulcer, the average secretion was less than that in the normal group. This 
is in striking contrast with the duodenal ulcer group in which the level was three and 
a half times that of the normal group, so that in gastric ulcer we do not have to deal 
with the problem of the severe hypersecretion. 

Now this is not to say that acid is of no consequence in benign gastric ulcer; in fact, 
we take quite the contrary view because in all patients with chronic benign gastric 
ulcer, one can demonstrate, if one is persistent and performs enough histamine tests, 
the presence of acid gastric juice. 

One must admit, however, that in many patients the secretory level is very low, a 
free acidity of 12, 18, or 20 clinical units. Now, you may take the position that I am 
quibbling about such low free acid. You may say: Why not call them achlorhy- 
drics? Why argue about 12 or 15 degrees? It is because of the very point brought 
out by Dr. Hollander; namely, that a free acidity of 12 or 15, shall we say, has a pH 
of around 3 to 3.5, quite sufficient to activate pepsin. Peptic activity can and does 
occur at that pH and we think it plays a most important role in the formation of 
benign ulcer. [Applause] 

Dr. TiieoboreL. Althausen (San Francisco, Calif.): (Mr. President and Mem- 
bers and Guests); This is one of the largest carefully analyzed series of gastric ulcers 
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on record, and, as Dr. Palmer said, there are various features that we can seize upon 
for comment. 

I was interested in the fact which I have noticed also in other series that the opera- 
tive mortality of gastric resection at the Lahey Clinic is equal to that of the occurrence 
of carcinoma in cases of gastric ulcer which had been diagnosed as being benign. At 
hospitals of lesser excellence this mortality undoubtedly exceeds the risk of malig- 
nancy. 

In this connection it has come to my attention that indications for surgical inter- 
vention emanate from institutions where there are highly skilled surgical teams, 
where there is excellent preoperative preparation, where the latest methods of anes- 
thesia are used, and where there is up-to-date post-operative care. These surgical 
indications are being followed by surgeons all over the country many of whom have 
more modest facilities and degrees of skill at their command with the result, that their 
mortality rates are considerably higher. 

This is a delicate point but it seems to me that until surgical facilities and skill are 
much more standardized than they are at present indications for surgical interven- 
tion in various diseases should be on a sliding scale becoming more conservative as 
the surgical mortality for a given hospital or surgeon increases above that of the 
recognized leaders. 

Dr. Sara M. Jordan (Boston, Mass.) : I want to say first that there is a great deal 
of material in the paper which couldn’t be given because of lack of time. The point 
that Dr. Eusterman made about the association of benign gastric ulcer with duodenal 
ulcer, is one of them. That point I must say I was very much surprised about, when 
I saw the results of our study. I had assumed, as I think most of us have, that to 
have a duodenal ulcer in association with a gastric ulcer was pretty good security 
against malignancy of the gastric ulcer, and that we need not worry about the possi- 
bility of that gastric ulcer becoming malignant; but in our cases, 29 per cent malignant 
gastric ulcers also had an X-ray defect in the duodenum. We are going to make this 
point the subject of a special study of more cases. 

Our study we regard simply as a stimulus, and we hope the rest of the country 
will follow along with more intensive research on all their gastric ulcers, because we 
regard this as a very important issue toward reasonable correlation of gastroenterol- 
ogy and surgery in the treatment of gastric ulcer. 

Our evidence collected in this study presents grounds for the following opinions, we 
believe: 

First, that gastric ulcer, while a definitely potential origin for malignancy, is not 
so perilous that the patient who has it cannot be treated as an individual case rather 
than by a general policy of resection of all cases. 

Secondly, that the first occurrence of gastric ulcer must be treated with intensity 
and persistence so that proved complete healing is obtained, and here I should like 
briefly to mention the fact that no roentgenological “dimple” can be regarded as 
harmless. In other words, the gastric wall must be completely flexible. That is an 
important point, we believe, and we must also be sure that an absence of recurrence 
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is maintained. In our paper, we have evidence, we believe, that a transformation 
from a benign to malignant character takes place as time goes on in a certain small 
group of these cases. 

Finally, failure of complete healing within she to eight weeks as a maximum, and 
all recurrences must be treated as soon as possible by resection. 

I should like just a minute to show two slides. 

(Slide) This one is a case I have talked a great deal about, a woman we saw in 1924. 
There is an advantage in getting old. We know something about our long-followed 
cases. 

(Slide) This woman had that large gastric lesion, as you see, very large, on the 
lesser curvature, with a history indicated here. She was fifty-two at that time, and 
we followed her along through the j'ears until 1944, when it was impossible to X-ray 
her again because she had cerebral disease, cerebral arteriosclerosis and occasional 
hemorrhages, and was mentally unable to be brought to the Clinic. She was under 
custodial care by her family. 

Now, in the three years that followed between 1944 and 1947 — in February, 1947, 
she began to take only white food. She would take nothing but milk, and ice cream, 
anything that was white. In June 1947, she showed definite evidence of epigastric 
pain, which was relieved by milk, and she took very large quantities of it all day long. 

In October, she died of another cerebral accident. I might mention that in 1937, 
that is, ten years before she died, she had a gallbladder with stones, for which Doctor 
Lahey operated, took out the gallbladder, and at that time he had an opportunity to 
look the stomach over very carefully, and could find no evidence of that scar of the 
gastric ulcer. 

In October 1947, when she died, the stomach was immediately examined by our 
pathologist, with the following interesting findings. He could find no evidence of 
any scar tissue on the lesser curvature side, or anywhere in the stomach. He did 
find, however, in the area which he designated as the site of this ulcer twenty-three 
years previously, a lesion which he, on microscopic examination, found to be carci- 
noma. When he first examined it, he thought it was an ulcer. On histological 
examination, he found it to be a carcinoma. 

Now that case, I think, must indicate that a recurrence occurred and malignant 
changes took place. 

Contrary to that case, or in comparison with that case, we have another one who 
was followed for twenty years and just died, and therefore his ulcer history has ended. 
He had, again, one of these large saddle ulcers of the lesser curvature, no recurrence 
during the twenty years, and he died in February of this year of what was called 
“natural causes,” at the age of eighty-three. 

These two cases, I think, are extremely interesting, one showing the transforma- 
tion, and the other without pathological evidence, to be sure, indicating that there had 
been no recurrence of gastric ulcer. 
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INTRODUCTION 

It is now generally accepted that the formation of peptic ulcer is dependent 
upon the presence of acid gastric juice* • ^ Experience has shown, furthermore, 
that the continued excessive secretion of hydrochloric acid retards healing, 
whereas a decrease or complete elimination of acid promotes healing of the 
ulcer^ The difficulty in controlling the nocturnal gastric secretion may be the 
most important problem in therapy'-'. The presence of an excessive con- 
tinued night secretion in patients with duodenal ulcer has been demonstrated®; 
thus, the average volume and output of hydrochloric acid in the twelve hour 
night secretion of 32 patients with duodenal ulcer measured 1004 cc. and 2242 
mg. respectively, as compared with 581 cc. and 661 mg. in a group of 33 normal 
persons. 

The purpose of the present report is (a) to describe five patients with either 
recurrent or “intractable” ulcer in whom the nocturnal gastric secretion ex- 
ceeded the average for individuals with duodenal ulcer, and (b) to indicate the 
difficult)'' sometimes encountered in effectively reducing this hypersecretion. 

CASE HISTORIES 

Case 1. W. R. (Unit No. 422717), (Table 1, Fig. 1), a 43 year old male foreman, 
with episodes of severe gnawing epigastric pain of five years’ duration, was admitted 
to the surgical service of the Billings Hospital on December 12, 1947. The pain was 
not relieved by morphine in doses of 0.030 to 0.045 grams daily. X-rays disclosed a 
deformity of the duodenal bulb with a centrally located crater. The patient was 
transferred to the gastrointestinal service for treatment. The maximum free acidity 
after histamine stimulation was 103 clinical units. Two aspirations of the twelve 
hour night secretion (8:30 p.m.-8:30 a.m.) yielded 4404 and 3237 mg. of hydro- 
chloric acid. On December 23 and 24, the stomach was aspirated continuously day 
and night. The output of acid remained excessive despite the administration of large 
amounts of atropine, and 5000 mg. of an enterogastrone concentrate given intramus- 
cularly in a single injection. Huge quantities of alkali were required to relieve the 
ulcer pain, the patient receiving, during a period of 23 days, 1066 grams of calcium 
carbonate, 114 grams of magnesium carbonate and 206 grams of sodium bicarbonate; 
two milligrams of atropine were given in the evening. In addition, the stomach was 
lavaged with a solution of sodium bicarbonate. From December 27 , 1947 to January 

Presented at the Annual Meeting of the American Gastroenterological Association, Atlantic 
City. N. J., May 1, 1948. 
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of 6353 mg. of hydrocliloric acid, nearly three times larger than the average for duo- 
denal ulcer. Thema.ximum acidit}' (histamine) was 111 units. Plowever, on medi- 
cal management, the ulcer pain subsided and the patient left the hospital on January 
9, 1948. 

I-Ie remained well, but returned on Februarj^ 2, 1948, for further study. The free 
acidity (histamine), a month after the completion of radiation therapy, now reached 
a maximum of only 53. The initial twelve hour nocturnal aspiration (Feb. 2) yielded 
690 cc. with no free acid. The following evening the patient was purposefully in- 
formed that, contrary to the anticipated three days of hospitalization, he must re- 
main for several weeks and receive painful injections daily. He became extremely 
resentful and cried profusely. Free hydrochloric acid appeared in the gastric content 


table 1 


Twelve Hour Nocliinial Gastric Secretion in Case 1 (II'. R.) 


DATE 

VOLUME 

FREE 

nci 

TOTAL 

OUTPUT 

HCl 

COMMENT 

Dec. 21, 1947 

ff. 

2200 

C/, l/ni/s 

55 

m.c. 

4404 


Dec. 22 

1305 

68 

3237 


*Dec. 23 , 

1544 

77 

4344 

Atropine 6.0 mg. 

Dec. 23-24 

1486 

54 

2749 

Atropine 2.0 mg. 

♦Dec. 24 

1429 

56 

2924 

1 5000 mg. Enterogastrone at 1 : 30 p.m'. 

Dec. 27, 1947-Jan. 

Roentgen irradiation — 1656 r (depth dose) to fundus and body of stomach 

7,1948 

Jan. 7, 1948 

2184 

80 

6353 


Feb. 2 

690 

0 

0 

26 days after X-ray therapy 

Feb. 3 

759 

11 

297 

Psychogenic stimulus 

Feb. 5 

621 

<1.0 

13 



* 12 hour day secretion (8:30 a.m.-8:30 p.m.). 


until 12:30 a.m.; the patient then fell asleep and the remaining hourly specimens con- 
tained no acid. The twelve hour secretion measured 759 cc. with 11 units of acid, a 
total output of 297 mg. of HCl, produced during the first four hours of the period. 
The patient was reassured on the following day that there had been an error and that 
he would return home as originally planned. On February 5, the twelve hour aspira- 
tion yielded only 13 mg. of hydrochloric acid. Roentgen study demonstrated healing 
of the ulcer and the patient was dismissed from the hospital. 

COMMENT 

The intense ulcer pain, not relieved by large quantities of morphine, subsided only 
after repeated gastric aspiration and the administration of 60 grams of alkali daily. 
The output of hydrochloric acid in the twelve hour nocturnal gastric secretion ranged 
from 3237 to 6353 mg., approximating an average of 3820 mg., considerably larger 
than the mean for duodenal ulcer. It remained high during the administration of 
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atropine and enterogastrone. The relationship between the tremendous secretion 
of hydrochloric acid and the intense, almost uncontrollable, pain seemed to be quite 
direct. Roentgen irradiation to date has very effectively reduced the secretion, and 
thereby facilitated healing of the ulcer. 

The temporary increase in acid output following deliberately induced resentment 
and anxiety coincides with the results of a similar experiment reported elsewhere^. 


Case 2. E. R. (Unit No. 365798) (Table 2, Fig. 2), a 49 year old male accountant, 
had experienced recurrent ulcer distress, complicated by five massive hemorrhages, 
since 1930. He first appeared at the University Clinics in September 1945. X-rays 


TABLE 2 

Twelve Hour Nocturnal Gastric Secretion in Case 2 (E. R.) 


DATE 

VOLUME 

FREE 

HCl 

OUTPUT 

HCl 

1 COMMENT 

Oct. 3, 1945 

cc. 

1800 

Cl. Units 

65 

mg. 

4259 


Oct. 4 

1700 

55 

3403 


Oct. 5 

1650 

62 

3724 


Oct. 5-19 

Roentgen irradiation, 1647 r (depth dose) to fundus and body of stomach 

Nov. 1 

245 

18 1 

160 ' 

14 days after X-ray therapy 

Nov. 2 

315 

9 

103 


Jan. 19, 1946 

1000 

25 

910 


Jan. 20 

1200 

23 

1004 

112 days after X-ray therapy 

June 22 

1600 

48 

2795 


June 23 

1560 

57 

3287 


March 3, 1947 

1623 

64 

3782 


July 3 

711 

47 

1224 


July 5 

907 

78 

2588 

Enterogastrone 3000 mg. 

Aug. 26 

1186 

48 

2076 

-Atropine 3.0 mg. 

Aug. 27 

897 

55 

1786 

•Atropine 6.0 mg. 

Aug. 31 

1179 

57 

2441 


Sept. 2 

j Transahdominal Vagotomy — Posterior Gastroenterostomy 


revealed an ulcer crater in a deformed and moderately stenosed duodenal bulb. The 
maximum free acidity (histamine) was 108 clinical units. The output of hydro- 
chloric acid in the twelve hour nocturnal period ranged from 3403 to 4259 mg. 
Roentgen irradiation, 1647 r (depth dose), was directed to the gastric fundus during 
the period October 5 to 19, 1945. Standard antacid therapy was continued; the 
patient improved rapidly and he left the hospital within two weeks. Two weeks af ter 
the irradiation, the nocturnal output of acid decreased to 160 and 103 mg. in two suc- 
cessive periods. The free acidity (histamine) now reached a maximum of only 35. 
Three months later 910 and 1004 mg. were aspirated during the night. 

The patient remained well until June 1946 when he again entered the hospital 
because ^of recurrent ulcer distress. The nocturnal secretion now contained 2795 
and 3287 mg. of hydrochloric acid. Roentgen study disclosed a large ulcer crater in 
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a moderately deformed duodenal bulb. Antacid lhera])y was continued and healing 
of the ulcer was observed radiologically on September 27, 1946; there was, however, 
marked stenosis of the duodenum. The ma.ximum acidity (histamine) ranged from 
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73 to 105 units. On March 23, 1947, the twelve hour nocturnal secretion contained 
3782 mg. of hydrochloric acid. 

Three thousand mg. of an enterogastrone concentrate, administered intramuscu- 
larly in five divided doses each of 600 mg. on July 5, 1947, had no apparent effect. 
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The free acid during a continuous histamine test rose to 124 and was not reduced by 
the single intramuscular injection of 1000 mg. of enterogastrone. Roentgen e.^ami- 
nation demonstrated an ulcer crater in a moderately deformed duodenal bulb. Gas- 
tric secretion remained high despite the subcutaneous administration of atropine, in 
doses of 3.0 and 6.0 mg. in twelve hours. 

A transabdominal vagotomy and posterior gastroenterostomy were performed on 
September 2, 1947, with uneventful recovery. The patient has remained well to the 
present time. (Aug. 1948) An attempt was made to measure the nocturnal gastric 
secretion on February 7 and 8, 1948; volumes of 246 and 486 cc. were aspirated with 
average free acidities of 10 and 26 units respectively; however, values of 18 and 55 
units were obtained on individual specimens. Since the collections were inaccurate, 
due to the reflux of intestinal content through the gastroenterostdmy, these data 
are not recorded. The insulin test was positive. 

COMMENT 

Recurrent ulcer distress had been experienced for 17 years, complicated by five 
massive hemorrhages. The output of HCl in the nocturnal secretion approximated 
an average of 3795 mg., considerably larger than the mean for patients with duodenal 
ulcer. Roentgen irradiation lowered gastric secretion for 8 months during which 
time the ulcer healed and the patient remained without symptoms. The output of 
hydrochloric acid then returned to the original levels; it was not reduced significantly 
by atropine, up to 6.0 mg. in twelve hours nor by an enterogastrone concentrate'". 
In this instance again, a recalcitrant duodenal ulcer occurred in association with a tre- 
mendous fasting gastric secretion. Reduction of the secretion temporarily by radia- 
tion was followed by healing of the ulcer. The ulcer later healed again after vagot- 
omy and gastroenterostomy", an excellent result being obtained in spite of a positive 
insulin test. 

Case 3. A. J. (Unit No. 255356) (Table 3, Fig. 3), a 43 year old male photoen- 
graver, first experienced upper abdominal discomfort in January 1940. Nausea, 
vomiting and dull epigastric pain appeared several months later. An operation, 
performed elsewhere, was reported to have disclosed an inoperable carcinoma of the 
pancreas. A severe, constant pain subsequently developed across the back and was 
not relieved by analgesics, sedatives or opiates. Additional sjmptoms included an- 
orexia and a loss of approximately 44 pounds in weight. He was referred to the 
Billings Hospital on Januar 3 ^ 10, 1941 for a chordotomy to relieve the intense pain 
presumed to arise from a carcinoma of the pancreas. The pain persisted despite the 
administration of large quantities of aspirin, codein and morphine. Roentgen exami- 
nation revealed a duodenal ulcer crater. Two gastric analyses (histamine) yielded 
maximum free acidities of 108 and 117 clinical units. The back pain was reproduced 
almost immediatelj’’ by the introduction of 200 cc. of 0.5 per cent hydrochloric acid 
into the stomach and was promptly relieved by aspiration of the gastric content. 
Two measurements of the twelve hour nocturnal secretion yielded 2498 and 3243 mg. 
of acid, despite the administration of 2.0 mg. of atropine during each period. The 
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pain subsided following antacid therapy and nightly asi)irations; a total of 2,394 
grams of calcium carbonate and 276 grams of magnesium carbonate were administered 
during a period of 48 days and atropine was given orally in doses approximating 8 
milligrams daily. Roentgen irradiation, 1169 r (total depth dose), was directed to 
the fundus of the stomach between February 4 and February 14, 1941. The maxi- 
mum acid response (histamine) decreased within several weeks to 70 clinical units, 
increased one month later to 90, and subsequently varied from 94 to 109 units. Heal- 
ing of the ulcer was observed roentgenologically on March 24, 1941. The maximum 


TAItLl-: 3 


TkcIvc Hour Nocturnal Gastric Secretion in Case 3 (A. J.) 


date 

VOLUMK 

FRKi: 

IICl 

OUTrUT 

HCI 

COMMEN'T 


CC. 

Cl. Unils 

ms. 


Feb. 5, 1941 

1400 

49 

2498 

.Atropine 1.0 mg. 

Feb. 6 

1100 

81 

3243 

Atropine 1.0 mg. 

Feb. 14-24 

Roentgen irradiation 1169 r (depth dose) to fundus and body of stomach. 

1 

No immediate post-radiation studies of gastric secretion. 

Dec. 14, 1943 

1300 

62 

2934 


Dec. 15 

1000 

94 

3422 


Dec. 20 

1090 

50 

1984 


Dec. 21 

1300 

55 1 

2603 


Jan. 19, 1944 

1 Roentgen irradiation, 1380 r (depth dose) to fundus and body of stomach 

.April 30 

2000 

34 

2476 

Atropine 1.0 mg. 

May 3 

1300 

60 

2839 

.Atropine 1.0 mg. 

May 4 

1225 

52 

2319 

Atropine 1.0 mg. 

May 8 

1 Transthoracic Vagotomy 


Ma\' 20 

530 

30 

579 


May 21 

130 

0 

0 


Mav 22 

400 

32 

466 


*Junc 18 

640 

20 

466 

.Atropine 2.0 mg. 

July 1 

785 

36 

1028 


July 3 

Gastroenterostomy for obstruction. No evidence of active ulcer. Insulin 
test positive. 


* 9 hours. 


acidity during 1942 and 1943 ranged from 95 to 128, usually exceeding 110 units. 
Roentgen examination indicated deformity of the duodenal bulb, but no crater. 

The ulcer recurred in November 1943, despite the use of 4.0 grams of calcium car- 
bonate hourly and approximately 8.0 milligrams of atropine daily. The nocturnal 
output of acid ranged from 1984 to 3422 mg. The symptoms were controlled by 
antacid therap}'’; X-ray examination subsequentl}'^ indicated healing of the ulcer. An 
additional 1380 r (depth dose) were directed to the gastric fundus between January 
3 and January 19, 1944; the output of acid decreasing slightly. 

Ulcer pain recurred occasionally during the next three months. The patient re- 
entered the hospital on April 27, 1944, because of increased pain in the upper abdo- 
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men and vomiting of 12 hours’ duration. The twelve hour night secretion contained 
from 2319 to 2839 mg. of hydrochloric acid. 

A transthoracic vagotomy was performed on May 8, 1944, with a subsequent 
marked reduction in gastric secretion to approximately normal levels. The patient 
left the hospital two weeks after operation, but was readmitted three weeks later 
because of anorexia, nausea, vomiting, and vague epigastric discomfort. Roentgen 
examination demonstrated narrowing at the apex of the duodenal bulb and consider- 


NOCTURWL GASTRfC SKRETIONCHCL MGIANO COURSE OF PEPTIC UlCER 

Ai.»S»a.Mnf-ACt al-DOC»tN*».tA£[« !«*« WjaATlON 


is 

h 







o 






•OtNTCtK KIAtXATION 
11««r TOfUMMA MO 
■0(7r Of iTOMACH 


MfVTCtN IDIADeATCN 

Dtor TOfUNOiA MO 
tcor Of stovACH 


*V AV fjAM 1(1 fU 
NO« OUOllMI i « 


u 


Ui 


CAiTROjEiUMXToifr 


OCC OK. P(C MC OK JA»f A»R KATM. 




mtKLIKimwJML.ICI . 






i ^ J 





Fig. 3 


able gastric retention. Gastric aspiration (6 p.m.-3 a.m.), 2.0 mg. of atropine being 
given at 7 p.m., yielded 466 mg. of acid and on July 1, 1028 mg. Operation, on July 
3, 1944, disclosed a normal appearing stomach, and an ulcer scar on the posterior wall 
of the duodenal bulb ; a gastrojejunostomy was performed. The patient has remained 
well during the subsequent three and one half years. The maximum acidity (hista- 
mine) in Januarj’ 1948 was 61 units. X-ray examination revealed a well-functioning 
gastroenterostomy, with no evidence of stomal ulcer and only slight deformity at the 
ajicx of the duodenal bulb. Nocturnal gastric aspiration was attempted on Februar}' 
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21 and 22, 1948. \'olumes of 8.34 and 741 cc. \vith average free acidities of 23 and 18 
were obtained (output HCl, 518 and 492 ing.); however, the free acid in single hourly 
specimens rose to 66 and 48 units resjjcctiveiy. Since the almost continual reflu.x of 
intestinal content through the gastroenterostomy did not permit accurate measure- 
ments, these data are not recorded. The insulin test was positive, but nev'ertheless, 
vagotomy seems to have produced a marked reduction in the secretion of acid gastric 
juice. The patient has gained 54 pounds in weight since the vagotomy. 

COMMENT 

The persistence of severe ulcer pain despite the administration of large amounts 
of morphine and its subsidence following gastric as])iration clearly indicate the role 
of acid gastric juice in the mechanism of ulcer pain. The output of hydrochloric acid 
in the twelve hour nocturnal secretion, usuall}' appro.ximating 2940 mg., e.xceeded the 
average for patients with duodenal ulcer. The persistence of the hypersecretion 
despite the use of atropine conforms with the results obtained in other patients 
studied similarl3^ The continued hypersecretion following irradiation of the gastric 
fundus also is of interest, since a marked decrease in the nocturnal secretion has been 
obsers^ed in patients with active uncomplicated ulcer, receiving a depth dose of 1350 
to 1710 ri^. Gastric secretion decreased markedlj'- after transthoracic vagotomy and, 
although the insulin test is positive, the course to date, three and one half years later, 
has been e.xcellent. 

Case 4. E. M. (Unit No. 370734) (Table 4, Fig. 4), a 61 year old male salesman, 
had experienced ulcer distress since Julj'- 1944. A perforated duodenal ulcer in July 
1945 had been treated by simple closure. He first appeared at the University Clinics 
on November 26, 1945, having had recurrent pain for four months. Roentgen e.xami- 
nation demonstrated an ulcer crater in a deformed duodenal bulb. The maximum 
free acidity (histamine) was 128 clinical units. The symptoms were relieved by an 
antacid regimen; complete healing of the crater was observed roentgenologically on 
February 22, 1946. Vomiting occurred several weeks later, however, and the patient 
was readmitted to the hospital on March 9, 1946. The symptoms subsided com- 
pletely after -five days of antacid therapy. 

Readmission was necessary on July 6, 1946 because of vomiting of ten days’ dura- 
tion. The patient was markedly dehydrated and required large quantities of fluids 
parenterally. X-ray examination demonstrated a markedly deformed duodenal 
bulb with a centrally located crater. The nocturnal gastric secretion contained 3211 
to 4921 mg. of hydrochloric acid. A transabdominal vagotomy and posterior gastro- 
enterostomy were performed on July 16, 1946, with uneventful recovery. The insulin 
test postoperatively was interpreted as demonstrating “80 per cent decrease in vagus 
activity.” 

In January 1947 the patient noted a bloating sensation, nausea and vomiting, and 
a dull pain in the periumbilical region. Roentgen examination on February 11, 1947 
indicated a probable ulcer crater in the jejunum. The nausea and vomiting in- 
creased, and the patient reentered the hospital on April 3, 1947. A large ulcer crater. 
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approximately 1.5 cm. in diameter, now was demonstrated in the efferent loop of 
the gastroenterostomy, 2 cm. below the site of anastomosis. The insulin test was 
positive. At operation, on April 11, the ulcer was easily found. A large vagus fiber 
located deep in the muscle on the posterior wall of the esophagus was excised. Seg- 
ments of nerves were removed from the lesser curvature of the stomach, 1 cm. below 
the margin of the esophagus, and from smaller anterior and posterior fibers; the 
presence of nerve fascicles was confirmed histologically. Insulin tests three and 
fourteen days later were positive. 


TABLE 4 

Twelve Hour Nocturnal Gastric Secretion and Clinical Course in Case 4 (B. M.) 


DATE 

VOLUME 

TREE 

HCl 

TOTAL 

OUTPUT 

HCl 

COMMENT 


CC. 

Cl. units 

mg. 


July, 1945 




Suture Perforated 





Duodenal Ulcer 

July 7. 1946 

940 

112 

3828 


July 8 

1396 

97 

j 4921 


July 9 

1262 

70 

3211 


July 14 

Duodenal Ulcer — Transabdominal Vagotomy, Posterior Gastroenterostomy 

April 11, 1947 

Jejunal ulcer — Second transabdominal Vagotom)' 

April 22-May 4 

Irradiation Gastric Fundus and Body — 1650 r (depth dose) 

July 14, 1947 

Jejunal ulcer — perforated at operation. Resection anastomosed jejunal 


segment — normal bowel continuity re-established 

Aug. 14, 1947 

1325 

100 

4892 


Aug. 15 

1482 

92 

5151 

Atropine 1 mg. 

Aug. 18 

1149 

92 

3818 

Atropine 3.0 mg. 

Aug. 20 

1267 

91 

4331 

Atropine 6.0 mg. 

Aug. 27 

1318 

77 

3649 

PituiUin 0.5 cc. 

Aug. 30 

1176 

92 

3933 


Sept. 7 

1108 

75 

3044 


Oct. 10-15 

Mild hemateniesis, toxic reaction, and death 


The maximum free acidity (histamine) on the eleventh post-operative day was 66 
clinical units. Wangensteen aspiration postoperatively yielded 500 to 1400 cc. of 
gastric content daily. From April 22 to May 4, 1947, 1650 r (total depth dose) were 
directed to the fundus and body of the stomach. The stomal ulcer was again noted 
roentgenologically on May 7. A large subdiaphragmatic abscess developed along 
the greater cur\'ature of the stomach, requiring drainage. The patient returned home 
on June 12, 1947, but was readmitted four weeks later because of vomiting and con- 
stant sharp burning pain below the umbilicus. He had lost 40 pounds in weight since 
the onset of ulcer symptoms. 

Operation on Julj^ 14, 1947 disclosed numerous adhesions in the upper abdomen. 
A partial gastric resection was contemplated, but during the process of separating the 
transverse colon from the stomach in the region of the gastroenterostomy, a large 
jejunal ulcer perforated spontaneously. A four inch segment of jejunum containing 
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tively, following the aspiration of large amounts of gastric content; the serum chloride 
decreased to 68 mM/L (normal 95-105), the CO 2 rose to 54.1 mM/L (normal 20-30) 
and the pH to 7.67. The electrolyte disturbance was corrected by the intravenous 
administration of isotonic saline solution. One month after this operation, the free 



NOCTURNAL GASTRIC SECRETION AND DUODENAL ULCER 


609 


acid (histamine) rose to 120 units. Roentgen examination on August 2, 1947 re- 
vealed a questionable ulcer crater in the duodenal bulb; the width of the lumen was 
estimated as 5 mm. Three weeks later the lumen measured at least 8 mm. Twelve 
hour aspirations during the night yielded enormous quantities of hydrochloric acid 
not significantly affected by atropine in doses of 1, 3, and 6 mg., or by 0.5 cc. of 
pituitrin. Antacid therapy was reinstituted and the patient left the hospital on 
September 9, 1947. 

The final admission occurred on October 11, 1947, after several mild hematemeses. 
The blood pressure was 158 systolic and 100 diastolic. Approximately 300 cc. of 
blood were vomited on the following day. The erythrocytes measured 3.8 million 
per cubic mm. and the hemoglobin 12 grams. The patient became confused and ir- 
rational. The patient’s condition progressively deteriorated and he died on October 
15, 1947. 

At autopsy both vagus nen^es were located approximately 15 cm. above the 
esophago-gastric junction and were traced to within 3 or 4 cm. above the junction of 
the esophagus with the stomach. At this level branches passed through the esopha- 
geal hiatus and into the stomach. Several ligatures were found around branches of 
both vagus nerves at the esophago-gastric junction. Apparently viable nerve tissue 
was noted histologically in the walls of the esophagus and stomach. Numerous small 
hemorrhages were present in the gastric mucosa. The duodenum contained a healed 
ulcer. A fibrosed indurated area encircling the wall of the jejunum represented the 
site of the old gastrojejunostomy. The remainder of the gastrointestinal tract 
appeared normal, except for marked hyperemia of the rectal mucosa. The center of 
the liver contained a large, encapsulated, well-differentiated hepatoma, measuring 
approximately 14 x 6 cms. The brain appeared normal grossly except for mild 
edema; the histologic findings were interpreted as those of a mild diffuse cortical toxic 
encephalopathy. Additional diagnoses included generalized arteriosclerosis, cardiac 
hypertrophy, old occlusion of the right coroiiary artery, bilateral confluent broncho- 
pneumonia with early abscess formation, and acute and chronic peptic esophagitis. 

COMMENT 

The course in this patient was characterized, during a three year period, by the 
perforation of a duodenal ulcer and by recurrent jejunal ulcers after each of two 
vagotomies. The nocturnal output of hydrochloric acid ranged from 3044 to 5151 
mg., averaging 3987, much greater than the mean for duodenal ulcer. It was not 
consistent!}'- lowered by two vagotomies, albeit incomplete. Roentgen irradiation, 
and atropine, in doses up to 6.0 mg. in twelve hours, likewise had no demonstrable 
inhibitory effect. The presence of intact vagus fibers at autopsy despite two vagoto- 
mies is of particular interest. 

Case J. G. S. (Unit No. 404603) (Table 5, Fig. 5), a 46 year old male clerk, had 
experienced recurrent ulcer distress for 20 years. A partial gastrectomy had been 
Iierformed elsewhere on Februaiy 20, 1947, with resection of an estimated three 
fourths of the stomach and removal of the mucosa from the first portion of the duo- 
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clenum. Ulcer distress reappeared two and one lialf weeks after , operation; ,the 
patient entered the Billings Hospital on March 29, 1947. The maximum free 
acidity (histamine) was 128 clinical units. Roentgen study revealed a huge 
penetrating jejunal ulcer in the elTerent loop of the gastroenterostomy, located 
slightly below the site of anastomosis. 'J'he introduction of 200 cc. of 0.5 per cent 
solution of hydrochloric acid into the stomach evoked severe pain, nausea and vomit- 
ing within 10 minutes. Treatment initiall}'’ consisted of a standard antacid regimen, 
including calcium carbonate at hourly inter\'als, 1 mg. of atropine in the evening, and 
sedatives. The pain was relieved by nightly (9:30 p.m.) aspirations of '30 to 450 cc. 

T.MtLE 5 


T'iVchc Hour Naclunwl Gastric Secretion and Clinical Course in Case 5 (G. S.) 


DATi: 

VOLUMi: 

TRiU: 

IICI 

TOTAL 

OUTPUT 

HCI 

COMMENT 


cc. 

Cl. units 

mt:. 

1 

Fob. 20, 1947 

Duodenal Ulcer — Partial gastrectomy and removal duodenal mucosa 

March 11 

Jejunal Ulcer 



April 2 

1600 

95 

5533 


April 8 

1830 

88 

5846 


.\pril 9 

2050 

69 

5142 


April 11 

Transthoracic Vagotonw 


April 15 

478 

1 

! 84 


May 2 

400 

40 

582 


May 6 

845 

40 

1230 


Sept. 29 

Jejunal Ulcer 



Oct. 2 

1315 

94 

4555 


Oct. 4 

1015 

63 

2496 

10 hours 

Oct. 5 

1180 

55 

2367 

Enterogastrone 2000 mg. 

Oct. 6 

910 

51 

1693 

7 hours 

Oct. 22 

Transabdominal Vagotomy — Repair gastrojejunocolic fistula 

Oct. 27 

Persistent jejunal ulcer — massive hemorrhage — death 


of gastric content, containing up to 120 clinical units of free acid. Twelve hour aspi- 
rations yielded from 5142 to 5846 mg. of hydrochloric acid, averaging 5507 mg. A 
severe alkalosis developed, with a serum CO 2 of 52 mM/L and serum choloride of 
80.8 mM/L; the acid-base disturbance was corrected promptly by the parenteral and 
oral administration of ammonium and sodium chloride. 

A transthoracic vagotomy was performed on April 11, 1947. Three large vagal 
trunks, two anterior and one posterior, and numerous small communicating fibers 
were identified over a 4 inch segment and excised. Ten “acid tests” were performed, 
beginning on the second postoperative day. The pain response gradually decreased 
and after the eleventh postoperative day, it could no longer be elicited. The insulin 
test on the twelfth day was negative. The maximum acidity on the twenty-third day 
was 52 units. The nocturnal gastric secretion diminished markedly (Table 5). 
Roentgen examination demonstrated partial healing of the ulcer crater on April 24 
and complete healing on May 9. The patient left the hospital on May 10, 1947. 

X-Rays on July 2, 1947 indicated a well-functioning gastroenterostomy. The 
maximum free acidity on August 5 was 95 clinical units. 
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The patient reentered the hospital on September 29, 1947, because of progressively- 
increasing pain in the epigastric and periumbilical regions. Roentgen and gastro- 
scopic e.\aminations disclosed a recurrent jejunal ulcer. Two insulin tests yielded 
inconclusive results. The twelve hour nocturnal gastric secretion contained 4555 
mg. of hydrochloric acid. The following evening (Oct. 3) the patient suddenly ex- 
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pericnced a severe pain across the lower chest and upper abdomen, with rigidity of 
the abdominal wall, suggesting perforation of the ulcer. The pain and rigidity sub- 
sided with continued gastric aspiration. However, browmish material appeared inter- 
mittently in the gastric contents thereafter. Three satisfactory measurements of- the 
nocturnal secretion were obtained subsequent!}', the output of acid exceeding the 
average values for patients with duodenal ulcer during similar periods of the night. 
The free acidity of clear aspirates ranged from 94 to 115 clinical units. 

A third operation was performed on October 22, 1947. The efferent loop of jeju- 
num w as adherent to the left transverse colon at a point two inches beyond the gastro- 
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jejunostomy. A fistulous tract between the colon and the jejunum, large enough to 
admit the index finger, was located at this site. The jejunum, approximately one foot 
beyond this area, was firmly adherent to the posterior abdominal wall by a short 
fibrous band, apparently causing obstruction. A separate intact vagus fiber passing 
from the site of previous ligation of the posterior vagus nerv'e was excised. A struc- 
ture, presumably the distal end of the anterior vagus from its point of previous ligation 
and division, was located at the level of the cardia and severed. The presence of 
ner\re fascicles later was confirmed histologically. The fistulous connection was 
resected and the defects in the colon and jejunum were repaired. On the fourth post- 
operative day (October 26) the patient vomited a small amount of blood; he was 
given 1500 cc. of plasma. Massive hemorrhage occurred on the following day; the 
blood pressure decreased to 90 mm. of mercury systolic and 60 diastolic. The 
erythrocyte count diminished to 1.09 million and the hemoglobin to 3.3 grams. 
Temporary improvement followed the administration of 1800 cc. of whole blood and 
1200 cc. of plasma. The bleeding recurred, however, and, despite an additional 2300 
cc. of whole blood and 500 cc. of plasma, the blood pressure fell to 70 mm. mercury 
systolic and 40 mm. diastolic; the patient succumbed shortly thereafter. 

Autopsy revealed massive hemorrhage into the gastrointestinal tract, arising in a 
large jejunal ulcer 8x5 cm. in diameter, located at the posterior margin of the gastro- 
jejunostomy. The center of the ulcer contained an eroded thickened artery. The 
vagus nerves were traced from the midportion of the esophagus to the stomach; at no 
point were any of the larger fibers continuous with those on the gastric wall. Histo- 
logically, however, a number of apparently viable nerve trunks were identified 
between the muscle layers of the esophagus and stomach. 

The pancreas contained an islet cell carcinoma; one metastasis was found in the 
liver. It is of interest that the fasting blood sugar had ranged from 50 to 84 mg. per 
cent (normal 60-90). There had been no symptoms of hypoglycemia, except during 
the insulin tests; the response to this procedure had not differed from that of other 
individuals, and the patient had undergone several periods of fasting without unto- 
ward clinical manifestations. Both adrenal glands were enlarged and contained 
numerous cortical adenomas. Additional findings included mucous plugs in the main 
bronchi with atalectasis of both lower lobes, pulmonary edema, and sclerosis of the 
coronary arteries. 


COMMENT 

This patient manifested a truly intractable tendency to ulcer formation. The 
marked hypersecretion and development of a jejunal ulcer several weeks after partial 
gastrectomy and removal of the mucosa from the duodenal bulb is of particular im- 
portance in view of the renewed interest in resection of the antrum for the treatment 
of peptic ulcer^®. Friedell, Shaar and AValters^'* have demonstrated the correlation 
between continued high acid levels and persistent or recurrent ulcer following gastric 
surgery. In this case, a jejunal ulcer complicated by gastrojejunocolic fistula devel- 
oped after transthoracic vagotomy and progressed to fatal hemorrhage in spite of a 
further transabdominal vagotomy. The output of hydrochloric acid before vagot- 
omy approximated an average of 5507 mg., more than twice the mean for patients 
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with uncomplicated duodenal ulcer. This was markedly reduced temporarily by 
transthoracic vagotomy, even though the procedure was later shown to have been 
incomplete. The ulcer healed, but recurred later when the secretory level also was 
found to have returned. 

GENERAL COMMENT 

The nocturnal gastric secretion was excessive in all five cases, exceeding not 
only the mean for normal persons by four to seven times, but surpassing also 
the general average for patients with duodenal ulcer. The output of hydro- 
chloric acid was not reduced by “medical vagotomy”, for atropine in thera- 
peutic doses up to 6.0 mg., under the conditions of the study, had no con- 
sistently significant effect in the four cases so treated. This finding is in 
contrast to previous reports of a reduction in the volume of secretion following 
the use of atropine. Grossman and Ivy*' have indicated that knowledge con- 
cerning the influence of atropine upon hiunan gastric secretion is incomplete. 
The present results suggest, possibly, that mechanisms other than, or in addition 
to, “secretory hypertonus of the vagus nerves”, operate to maintain an ex- 
cessive production of hydrochloric acid. Larger amounts of atropine might 
have been more effective, but might also have produced toxic effects. 

The intramuscular administration of 2000 to 5000 mg. of an enterogastrone 
concentrate also failed to reduce the nocturnal gastric secretion in the three 
patients studied. Irradiation of the fundus and body of the stomach, though 
effectively diminishing the output of acid in many patients with peptic ulcer*', 
yielded erratic results. Thus, gastric secretion remainedlowered in only one 
patient; a temporary decrease occurred in one; there was no reduction in two. 
Section of the vagus nerves was followed in two instances by a pronounced de- 
crease in the output of acid and by healing of the ulcer. In each of two pa- 
tients the vagotomy was incomplete, gastric secretion was not permanently 
reduced, and ulcers recurred subsequently. In one of these, a marked hyper- 
secretion had been present despite resection of three-fourths of the stomach, 
including the antriun. 

The clinical course of these five patients was characterized by severe pain and 
by serious complications; these included massive hemorrhage, perforation, 
recurrent ulcers after partial gastrectomy and after vagotomy, and gastro- 
jejunocolic fistula. Large doses of morphine and analgesics were completely 
ineffective in controlling ulcer pain in Cases 1 and 2 ; it subsided only after the 
administration of large amounts of alkali and repeated gastric aspirations. 
Two patients died; in one the cause was not determined precisely, although it 
apparently was not directly attributable to peptic ulcer; in the other death 
resulted from massive bleeding arising in a persistent jejunal ulcer. It is of 
interest that a well-differentiated hepatoma was present in one of these cases 
and an islet-cell carcinoma of the pancreas in the other. 

The prompt healing of peptic ulcer in three patients following reduction in 
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subjects secrete a high volume of gastric juice during the night, with relatively high 
hydrochloric acid concentration. Five of our twenty-three normal healthy control 
subjects had a nocturnal total free acid output nearly two to two-and-one-half times 
that of the average of our ulcer patients. 

While I agree that one can demonstrate high nocturnal secretion in some ulcer pa- 
tients as the authors have so ably described, I believe that there are also other factors 
involved in intractability; namely, penetration, walled-oflt pin-point perforation, low 
grade pancreatitis, a tensional state not necessarily associated with hypersecretion, 
and so forth and so on. The question of tissue resistance might also be taken into 
consideration. I am certain that Dr. Kirsner does not concentrate on acid studies to 
the e.xclusion of other causes for intractability. 

With reference to the general statements usually made, to the effect that patients 
with duodenal ulcer have, as a rule, an excessive nocturnal gastric secretion as com- 
pared with normal healthy subjects, I should like to point out that the few studies 
that have been done to date yield some conflicting data which as yet have not been 
adequately explained. 

It is possible that the conflicting data might be e.xplained by the variation in the 
experimental methods employed by the different workers in the field. It therefore 
appears to me that additional nocturnal studies by a coordinated method are neces- 
sary on both normal subjects and ulcer patients, both during the active and quiescent 
state of the ulcer, during periods with and without antacid therapy, and in patients 
with and without ulcer complications. It is an intriguing aspect of the ulcer problem 
and certainly warrants further efforts such as have been presented to us here by the 
authors. 

Dr. Asher Winkelstein (New York, N. Y.): Dr. Bockus and Fellow Members: 

We are pleased when a paper on night secretion appears from Dr. Walter Palmer’s 
clinic, because his clinic confirms our own studies during the past twenty years on this 
subject. 

We have made three such studies on the night secretion, one alone, and two with 
Drs. F. Hollander and A. Cornell. They established the fact that both the acidity 
and volume are increased during the night in duodenal ulcer patients. This has been 
amply confirmed by Henning, Valdez, Dragstedt, and Levin. The only dissenting 
voice is that of Dr. David Sandweiss. 

Dr. Sandweiss used very heavy meals before the night study ; very mild ambulatory 
ulcer patients; nervous medical students as controls; and upset the duodenal regula- 
tory mechanism by continuous suction. We, therefore, do not agree with his conten- 
tion that normals and ulcer patients have the same volume and concentration of acid 
during the night. 

With reference to the practical implications of the cases that were presented here 
this morning, we have found no method of controlling the night secretion with any 
form of medical therapy, other than the continuous intragastric drip therapy during 
the night. We have gotten very good pH’s — ^3.5 to 4. Also we have been able to 
control many refractory cases even such as have been shown here this morning. I 
venture to suggest that had Drs. Kirsner and Levin tried the use of the continuous 
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night intragastric drop therapy m this group of patients, they would have been able 
to control their symptoms. 

Surgically, we have found that vagotomy alone does not control the night secretion 
to the point of achlorhydria. It merely reduces the volume. Gastroenterostomy, 
when combined with vagotomy, has given us a SO per cent incidence of achlorhydria. 
We have found a striking fact, and that is, if you combine total subtotal gastrectomy 
with vagotomy, you get an achlorhydria in 94 per cent of the cases. 

Gastrenterologists and surgeons are familiar with a small group of cases who are 
so-called “surgically incurable duodenal ulcers” and resemble malignancies in their 
tendency to recur and recur. It is exactly in that group that complete vagotomy plus 
subtotal gastrectomy followed by achlorhydria will usually give you a complete cure. 

We advocate the use of the intragastric night drip for intractable ulcers with high 
night secretion. We think that that is the most important disturbance of the 
stomach in peptic ulcer. We also advocate subtotal gastrectomy plus bilateral 
vagotomy in the surgical therapy of duodenal ulcer. 

Dr. Joseph B. Kirsner (Chicago, III.); I should like to thank Dr. Sandweiss and 
Dr. Winkelstein for their remarks. I think we are all agreed that there probably are 
several factors involved in the pathogenesis of peptic ulcer, including tissue resistance. 
In this particular group of patients, however, hypersecretion obviously played a pre- 
dommant role. Concerning the presence of a high acid secretion in apparently nor- 
mal individuals, you may recall that in the studies reported by Dr. Levin last year 
only four per cent of normal subjects produced more than a thousand mg. of acid in 
the 12-hour nocturnal secretion, whereas more than 80 per cent of the duodenal ulcer 
group secreted acid in excess of 1000 mg. I should like to take this opportrmity to 
point out that while we have considered antacid therapy, roentgen irradiation, and 
vagotomy in the treatment of peptic ulcer, under Dr. Palmer’s guidance, we empha- 
size the total management of the ulcer patient. 

I am in complete accord with the suggestion of Dr. Sandweiss that additional 
studies on night secretion by other investigators, utilizing a coordinated method of 
approach would yield additional valuable data. 

It is gratifying to learn that our observations coincide with Dr. Winkelstein’s views. 
We have not employed the intragastric drip primarily because the majority of our 
patients have responded to usual therapeutic measures. However, the continuous 
intragastric drip, by eliminating the cephalic phase of gastric secretion certainly 
exerts an inhibitory influence upon the output of acid. 

We have not felt inclined to recommend subtotal gastrectomy and vagotomy in the 
surgical treatment of duodenal ulcer. This topic is to be considered in more detail 
later today. As to the question of why partial gastrectomy was not performed in 
these patients, it was carried out in one case and a jejunal ulcer developed several 
weeks later. It wascontemplated in a second patient, but the perforation of a jejunal 
ulcer necessitated the simpler procedure. The remaining three patients responded 
eventually to more conservative methods of treatment. 

Thank you 1 
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INTRODUCTION 

Our interest in benign structure of the esophagus occurring in association 
with esophagitis was aroused by a case (reported by Benedict and Daland') in 
which benign stricture occurred a few weeks after gastric resection for duo- 
denal ulcer and the use of an inlying intranasal Levine tube. Jackson^ had 
previously reported 3 cases of esophageal stenosis associated with ulcer of the 
stomach and duodenum. Vinson and Butt® have stated that esophagitis is 
the commonest disease of the esophagus, and Olsen^ in a recent editorial re- 
marked tliat esophagitis is a subject which has not received the attention it 
deserves in medical literature. In 1946 one of us (EBB)® commented on 44 
cases of benign stricture of the esophagus. All of these cases had esophagitis, 
and some of them had other lesions associated, namely hiatus hernia, duodenal 
ulcer, esophageal ulcer. 

Esophagitis in many cases seems to be directly related to other diseases of 
the gastrointestinal tract, especially to those in which vomiting or regurgita- 
tion of acid gastric secretions is of frequent occurrence. In a pathological and 
clinical study of 82 cases of acute ulcerative esophagitis, Bartels® found gastric 
contents in the esophagus in all cases at necropsy. It is interesting to note that 
Selye^ produced hemorrhagic esophagitis by ligating the pylorus in experi- 
mental animals. Olsen and Harrington® have shown that an actual shorten- 
ing of the esophagus may occur at the esophagogastric junction. They believe 
repeated episodes of ulcerative esophagitis and healing of the esophagus are 
usually responsible for the short esophagus type of esophageal hiatal hernia. 

Benign stricture of the esophagus is a general term which means narrowing of 
the esophagus. Although it is a rare disease, it is encountered quite frequently 
by the endoscopist and the thoracic surgeon. In this paper we shall discuss 60 
cases in all of which the stricture was associated with esophagitis, and in some 
of which there was also hiatus hernia, duodenal ulcer or esophageal ulcer. 
There were 18 with esophagitis alone, 34 with hiatus hernia, 20 with duodenal 
ulcer, and 16 with esophageal ulcer. Six patients had aU three, namely hiatus 
hernia, duodenal ulcer, and esophageal ulcer. Strangely enough, there were 

* Presented at the Annual Meeting of The American Gastroenterological Association, Atlantic 
City, May 1, 1948. 
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none with gastric ulcer. Six were heavy users of alcohol and six used alcohol 
moderately. Seven patients gave a history of gallbladder attacks within a 
few months to a year of the time of the stricture. Two patients had ulcerative 
colitis, and one had an exacerbation of esophagitis and stricture following 
streptococcus sore throat. There were 42 males, and 18 females. Two pa- 
tients were only 15 years old, one was 25, 17 were between 30 and 50, and 35 
(or 58%) were between 50 and 70. Four patients were between 70 and 80, and 
one was 82. 


SYilPTOMATOLOGY 

The outstanding symptom of benign stricture of the esophagus is dysphagia, 
varying from slight difficulty with solid foods to complete inability to swallow 
any liquids at all. Regurgitation is common, usually without nausea and 
without real vomiting. If ulceration is present, hematemesis may occur. 
Heartburn is frequent, with distress and substernal or subxiphoid pain if there 
is ulceration. Anorexia is also common. Inability to belch is frequentlv 
noted. 

DIAGNOSIS 

The diagnosis is made by history, x-ray examination, and esophagoscopy. 
Physical examination usually contributes nothing. By history alone, it is 
impossible to diSerentiate benign stricture from carcinoma, the most impor- 
tant differentiation of all. X-ray examination, although very helpful and 
essential, also fails on numerous occasions to differentiate benign stricture from 
carcinoma (Fig. 1). By esophagoscopy, a smooth conical narrowing usually 
means a benign stricture but occasionally the endoscopist may be confused with 
a smooth constricting annular carcinoma. Even biopsy may be in error since 
it may show only the inflammatory process associated with a carcinoma and 
may not have been taken deeply enough to get the truly malignant nature of 
the disease. In doubtful cases esophagoscopy and biopsy should be repeated. 
In order to avoid a false negative report, biopsy must be obtained from deep 
within the lumen of the stricture. 

TREATMENT 

The treatment of benign stricture of the esophagus is bouginage or surgery. 

Bouginage. Since every case of benign stricture requires at least one esoph- 
agoscopy with Inopsy for diagnostic purposes, bouginage should be carried 
out at the time of the first esophagoscopj'. If the biopsy is unsatisfactory and 
there is still a question of carcinoma, esophagoscopy should be repeated, at 
which time further bouginage and biopsj' can be performed. If dysphagia 
continues the patient is asked to swallow a thread which is used as a guide to 
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further bouginage. Tliis may l^e done cither in the office or in the Out Patient 
Department. A bland diet of liquids and strained foods as tolerated is impor- 
tant. Frequent feedings are indicated. Antacids may be useful. Alcohol 
and tobacco arc interdicted. 



Fig. 1. S. B. 602736. Male 72 Carcinoma of Esophagus _ 

First x-ray doubtful whether malignant or benign. First esophagoscopy and biopsy benign 
stricture, chronic inflammation. Second esophagoscopy and biopsy squamous cell carcinoma) 
grade II. 

In this series, 43 cases were treated by bouginage. There were 23 good re- 
sults (Figs. 2-5 inch) (able to eat solid food normally), 11 fair results (living 
mostly on finely ground or strained foods), 4 poor results (living mostly on 
liquids) and 5 not followed. The 4 poor results were as follows: 

(1) A man 82 years of age with an esophageal ulcer required esophagoscopy 
and bouginage on 4 occasions over a period of 3 years. This patient did very 
well for 3 years after the first esophagoscopy in 1940, but then required 3 
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esophagoscopies in 1943. He was too old to consider for surgery. He died of 
pneumonia in 1944. 



Fig. 2. H. M. U?¥3G0065 Fhmale 50 Bexigk Stricture 
Esophagitis. No hiatus hernia, esophageal ulcer or duodenal ulcer. Dysphagia 7 months. 
Tolerating liquids only for 3 months. Loss of 60 lbs. in 7 months. First x-ray erroneously reported 
probable annular carcinoma. 

(2) A man 56 years of age who had both hiatus hernia and esophageal ulcer. 
This patient was uncooperative and came for treatment only once or twice a 
year when en route from jSIaine to Florida. He permitted esophagoscopy only 
twice in 5 years, refused to swallow a thread and refused surgery. 
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(3) A man 52 years of age with esophagitis, a benign stricture 13 cm. long 
at first hut later reduced to 7 cm. in length, coarctation of the aorta and 
morphine addiction, was aide to get along on liquids and strained foods with 



I- 


Fig. 3. H. M. U# 360065 , . ^ 

Same patient as shown in Fig. 2 after 3 esophagoscopies and 6 bouginage treatments during a 6 
months^ period using a thread as a guide. Gain of 60 lbs. in 6 months. 


esophagoscopy and bouginage about 4 times each year for a period of 5 years. 
He refused surgery and finally died of a perforated esophagus 2 days after the 
22nd esophagoscopy and bouginage. 

(4) A man 63 years of age with hiatus hernia and benign stricture who had 
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such marked language difficulty and was so uncooperative it was impossible to 
treat hin satisfactorily. . 



Fig. 4. T. J. D. U S’ 523397 Male 37 Ben'igx Strictltie 
ICsopliagitis. No hiatus hernia, esophageal ulcer or duodenal ulcer. Recent drinking bout of 3 
■nonths’ duration, able to take liquids only, loss 30 lbs. in wgt. Preop. .t-ray showing benign stricture. 

Surgery. Broadly speaking there is only one indication for surgery and that 
is failure of bouginage. Failure of bouginage maj' be variously interpreted. 
The elderly poor surgical risk had better get along on strained foods than to 
undergo a major surgical procedure for a benign stricture. Recurring attacks 
of dysphagia with pain and hemorrhage from an esophageal ulcer, uncontrolled 
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by diet and Ijouginage arc good indications for surgery in a good risk patient. 
The danger of malignancy, as an indication for surgery, lias been overempha- 
sized, since a good csophagoscopist can rule it out by adequate biopsy. One 



Fig. 5. T. J. D. 423397 , . o ■ 

Same patient as shown in Fig. 4, 7 months later after 2 esophagoscopies and bouginage 8 times 
using thread as a guide. Narrowing persists by x-ray but patient is symptom-free and has gamed 
30 lbs. 

of US (EBB)'* has reported carcinoma developing in a lye stricture and in a 
congenital stricture. Since that report we have had one case of carcinoma 
(included in this series) developing in a benign stricture associated with hiatus 
hernia, duodenal ulcer, and esophageal ulcer after having been treated by 
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esophagoscopy and bouginage for 19 years in another city. On the first biopsy 
done here (EBB) the report was adenocarcinoma, resection (RHS) was carried 
out with very high anastomosis. In a second similar case, a small unexpected 
carcinoma was found while resecting the lower esophagus for inflammatory 
stricture. This patient had had an esophagoscopy at another hospital. 

When it becomes apparent in any case of benign stricture that bouginage is 
inadequate, the choice of operation depends upon the length of esophagus which 
is involved. If the stricture is located in one small segment with only an an- 
nular stenosis and very little longitudinal extension, it may be possible to 
perform a local plastic procedure which will be sufficient to overcome the ob- 
struction. This situation is found more frequently in the cardia than at any 
other level. The surgical maneuver consists merely in making a longitudinal 
incision from normal esophagus above to normal esophagus or stomach below. 
The incision is then closed circumferentially using carefully placed interrupted 
sutures of silk in three layers. This procedure eliminates the narrowed portion 
in the cases where it is applicable. Of the 17 patients in the present series who 
required surgical relief, 3 were treated by longitudinal incision and circumferen- 
tial closure with excellent results. 

In a larger percentage of the cases where surgical treatment is required, it 
is necessary to perform a resection of the lesion. The technic used in such cases 
is identical with that which is practiced in the case of carcinoma of the esopha- 
gus.'°' “ The operation consists in excising the diseased area, closing the gas- 
tric end and performing an immediate esophagogastric anastomosis in the lower 
portion of the chest. Although one would think it unnecessary to divide the 
esophagus very far above the diseased area because of the nonmalignant nature 
of the lesion, it is wise to exceed the limits of the diseased area by several centi- 
meters of normal esophagus. If the transection is made too close there may be 
a tendency for the esophagitis to recur in the supposedly normal proximal end. 
This complication occurred in one of the 14 patients on whom a resection was 
performed. The resulting stricture responded fairly well to treatment by 
bouginage. Another patient died postoperatively of a combination of the 
effects of coronary infarction and pulmonary embolism. The cause of death 
was proven by autopsy. The remaining 12 patients have been completely re- 
lieved of symptoms and have shonm no further tendency to develop esophagitis. 

ANALYSrS OF RESULTS 

Duodena] Ulcer. The results in 14 duodenal ulcer cases with benign stric- 
ture but without esophageal ulcer and without regard to the presence or ab- 
sence of hiatus hernia were as follows; 

Twelve were treated by esophagoscopy and bouginage, 4 nath good results, 
4 with fair results, one nath poor result (the morphine addict with the long 
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Stricture who refused surgery), and 3 with no foliow-up. Two patients in 
this group had resection of the lower end of the esophagus, one with a good 
result, and one died of pulmonary embolus, 

Esophageal Ulcer. The results in 10 esophageal ulcer cases with benign 
stricture but without duodenal ulcer and without regard to the presence or 
absence of hiatus hernia were as follows: 

Sbe patients were treated by esophagoscopy and bouginage, 4 with good re- 
sults and 2 with poor results. (These 2 cases have been mentioned above; 
one was the man of 82; the other was one of the uncooperative patients.) 
Four had resections of the lower end of the esophagus with good results. 

Esophageal Ulcer and Duodenal Ulcer. There were 6 patients in this group 
all of whom had, in addition, a hiatus hernia. The results were as follows: 

Three were treated by esophagoscopy and bouginage, 2 of whom had good 
results and one fair result (short follow-up). Three were treated by resection 
of the lower end of the esophagus, 2 with good results, and one with a stricture 
at the esophagogastric anastomosis. 

DISCUSSION- 

It had been hoped that analysis of 60 cases of benign stricture of the esoph- 
agus would enable us to state with some degree of assurance that certain 
groups should be treated by bouginage and certain other groups should be 
treated by resection. It is evident, however, that there are no hard and fast 
indications for surgery, because fairly good results have been obtained by esoph- 
agoscopy and bouginage in many patients who had duodenal ulcer or eso- 
phageal ulcer or both, with benign stricture. Furthermore, since most benign 
strictures occur in the older age groups, and since there has been one death and 
one postoperative stricture in 17 surgical cases, it is obvious that this is a major 
procedure not to be performed lightly for a benign condition. 

CONCLUSIONS 

Sixty cases of benign stricture of the esophagus have been reported. All of 
these were based on esophagitis. Many of these patients had hiatus hernia 
or duodenal ulcer or esophageal ulcer in various combinations. Six patients 
had all of these conditions together, namely benign stricture, esophagitis, 
hiatus hernia, esophageal ulcer, and duodenal ulcer. 

Regurgitation of acid gastric secretions probably plays an important role in 
the etiology of esophagitis and benign stricture. 

It is of very great importance to differentiate benign stricture of the esoph- 
agus from carcinoma by esophagoscopy and biopsy. In the face of per- 
sistent symptoms or doubtful x-ray examination, one negative biopsy is in- 
sufficient, and under those circumstances esophagoscopy and biopsy should be 
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repeated. The biopsy must be obtained from deep within the lumen of the 
stricture. 

Bouginage combined with dietary treatment has given satisfactory results in 
over two-thirds of the cases. If adequate bouginage fails in a good risk 
patient, surgery is indicated. Because of the inflammatory nature of the disease 
and the length of the stricture, plastic repair is usually difficult. In most cases, 
herefore, the operation of choice is resection. 
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DISCUSSION 

Dk. H. j. Moersch (Rochester, Minn.): Dr. Bockus, Ladies and Gentlemen: 
Dr. Benedict and Dr. Sweet have certainly demonstrated the important role that 
esophagitis, either alone or in association with other disturbances of the upper part 
of the gastro-intestinal tract, may play in the formation of esophageal stricture. 

A year ago two of my associates. Dr. Olsen and Dr. Harrington, reviewed a large 
series of cases of short esophagus with intrathoracic stomach, and found that in 70 per 
cent esophagitis was associated, either alone or in company with some other dis- 
turbance of the upper part of the gastro-intestinal tract. 

It is indeed surprising the rapidity with which shortening of the esophagus may 
occur secondaiy to esophagitis. 

With Dr. Benedict’s permission, I should like to show one slide which will illustrate 
this point. 

(Slide) This patient was a woman who had had epigastric distress, regurgitation 
and beldiing for nearly two years. When she was e.xamined at the clinic she vias 
found to have a definite hiatus hernia. Esophagoscop}’’ proved the hiatal hernia to 
be of the sliding tj^pc, with marked evidence of associated esophagitis. In spite of 
medical management, the patient’s symptoms continued. Finally, she was operated 
on and the hiatal hernia was repaired. She remained sjmptom free for a period of a 
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year and a half. Then dysphagia again developed, the food lodging under the middle 
of the sternum. Roentgenologic examination of the esophagus revealed a stricture 
situated high in the esophagus. At esophagoscopy a stricture was found at the junc- 
tion of the upper and middle parts of the esophagus. The mucosa below the stricture 
appeared to be normal, but study of a section removed for biopsy showed this to be 
gastric mucosa. I believe this case illustrates an esophagitis with secondary con- 
traction pulling the stomach up into the thoracic cavity. 

I agree with Dr. Benedict that the best form of treatment in benign stricture of the 
esophagus is dilatation. There may be some difference of opinion as to how this 
should be done. At the cUnic we prefer to cany out dilatation over a previously 
swallowed thread. This ensures greater ease and safety of dilatation, and it permits 
the passage of dilators of greater size. In our e.xperience, the results of this form of 
treatment have been highly satisfactory. 

As far as surgical intervention is concerned, we find that it is seldom necessary for 
these patients, and I am sure Dr. Benedict and Dr. Sweet do not wish to advocate 
routine surgical treatment for these patients. If you look at the figures presented by 
the authors, you will find that even in the hands of Dr. Sweet, who is recognized as a 
master surgeon, the procedure is accompanied by a mortality rate of more than 5 per 
cent. In addition, postoperative complications have developed in more than 5 per 
cent of their cases. One hesitates to think how much greater the risk and complica- 
tions would be in the hands of a less experienced surgeon. I feel that as a rule we 
should exercise eveiy care to treat these patients by means of dilatation, and that 
we should employ surgery only for those whose condition will not respond to dila- 
tation. 
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INTRODTTCTION 

Benign tumors of the stomach are comparatively rare. Their reported 
incidence varies, depending upon the source of statistics. Eusterman* found 
1.3% of all gastric tumors encountered surgically to be benign. On the other 
hand, Rieniets= found 34 (17%) of benign tumors (leiomyomas) in a careful 
survey of 200 consecutive necropsy subjects. Rigler and Ericksen® report 
that in a survey of 6,742 autopsy cases, 194 gastric tumors were found, of which 
50 (26%) were benign. The same workers found 26 (11%) benign tumors 
among 239 gastric neoplasms diagnosed roentgenologically. Finesilver* foimd 
only 6 benign lesions in 43,200 gastrointestinal x-ray examinations. Stewart® 
observed 78 benign lesions in 11,000 post mortems. Dudley et al® at Bellevue 
observed 32 benign lesions in 4,413 necropsy cases. They also noted that 
1.3% of their cases with gastric neoplasms were benign. Similarly, Lewitan 
and Nygaard’ also reported 1.3% of benign gastric lesions in their series of 
cases. Rumold® concluded that only 1% of aU tumors of the stomach are 
benign. Carey and Hay® recently reported on 80 gastric polyps encountered 
during gastroscopic examination from 1936 to 1947. Schindler'® observed 1.5 
to 2% of benign neoplasms in patients subjected to gastroscopy. The direct 
observation of the stomach by gastroscopy has uncovered benign tumors of 
the stomach in numbers closely approaching their actual incidence indicated 
by autopsy. 

Benign tumors of the stomach are significant clinically because they may be 
the cause of symptoms for mechanical reasons or may present gastro-intestinal 
symptoms. They may bleed, and, though their malignant potentialities have 
not been clearly defined, by analogy with polyps of the colon, a significant per- 
centage of adenomatous polyps of the stomach may be expected to eventuate 
in carcinomas. 

It is the purpose of this report to compare the accuracy of gastroscopy and 
roentgenography in the diagnosis of polypoid lesions of the stomach and to 
correlate the presence of atrophic and/or h3^ertrophic changes in the gastric 
mucosa, and the presence or absence of acid, with their occurrence. 

The material for this study is made up of 62 patients on whom an adequate 
follow-up was possible out of a group of 70 patients in whom gastroscopic ex- 
amination disclosed one or more poljqjoid lesions. They were culled from a 
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series of over 4,000 gastroscopic examinations performed from 1940 to 1948 at 
the Cook County, Illinois Central and Henrotin Hospitals in Chicago. The 
lesions varied from a few mm, to 3-4 cm. They have been divided into three 
groups for the purpose of study; those which were considered to be benign on 
gastroscopic examination — those in which the diagnosis as to benignancy or 
malignancy was not made by gastroscopic examination — and those which were 
looked upon as being malignant. The follow-up was based upon the gross and 
microscopic examination of the surgically excised specimens or on the appear- 
ance of the lesion on reexamination and the clinical course of the patient. 

Polyps were considered benign if the mucosa covering them had the same 
coloring as the surrounding mucosa, if they were smooth, not nodular, and fre- 
quently pedunculated. Occasionally the dome of the polyp appeared paler 
than the surrounding mucosa. Polyps considered as possibly malignant were 
uneven, nodular, often sessile, and the mucosa covering the polypoid masses 
usually had whitish or grey cobweb-like streaks running through it and was 
paler than the surrounding mucosa. A definite tendency to bleed was noted. 
Only in one instance of a polypoid lesion of the antrum did the mass assume a 
cauliflower-like appearance, with the attached base smaller in diameter than the 
rest of the polyp. In this instance a definite diagnosis of a malignant polyp 
was made and proven surgically. Polyps which appeared edematous, some- 
what larger than the usual pea-sized lesions, and covered with mucosa redder 
than normal and occasionally showing superficial mottling were considered 
gastroscopically as indeterminate, 

COMPAiaSON BETWEEN X-RAY, GASTROSCOPY AND SURGERY. (TABLE l) 

Benign polyps were diagnosed gastroscopically in 20 patients. The x-ray 
was negative in 56.2% of them; a polyp was reported in only 5%; and filling 
defects in the remainder. Of these 20 patients, four were operated upon. 
Three (75%) had benign polyps on histologic examination, one had a h 3 qjer- 
trophic gastritis only. The remainder have not been operated upon but have 
continued under observation for periods of two months to four years. 

Thirty patients were diagnosed gastroscopically as possibly having malignant 
polypoid lesions. In these 30 patients the x-ray was negative in 28.5%, a 
polypoid lesion was diagnosed in two, and a diagnosis of filling defects or tumors 
were made in the remainder. Fourteen of these 30 patients were operated, with 
histologically benign lesions in four (two benign polyps, one hypertrophic 
gastritis and one tuberculosis of the stomach) and malignancy in ten (71%) of 
them. The x-ray was negative in three of the proven malignant cases, but 
positive in all four patients with benign lesions. The unoperated patients were 
observed for periods of one month to two years. During this time one patient 
who was under treatment for pernicious anemia died, but no post mortem was 
obtained, so that the gastroscopic observation was not definitely evaluated. 
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In 12 patients the gastroscopic diagnosis was indeterminate, and in these 
the x-ray was negative in 30%. Five of these were operated upon. In one 
(20%) of them the only lesion found was hypertrophic gastritis, in two (40%) 
benign polyps, in one (20%) both a benign and a malignant polyp, and in one 
(20%) a malignant polyp. Two of the seven unoperated patients have been 
repeatedly observed gastroscopically, but no changes noted. The others have 
been observed clinically and no additional changes in the patients have been 
noted. 

Polypoid growths were found in 19 of the 23 operated patients. In seven 
of them the polyps proved to be benign, in 11 malignant, and in one there was 
a benign and a malignant pol}^. Of the seven patients with benign lesions, 
one had a single and six multiple polyps. Of the 11 patients with malignant 
lesions, nine had a single and two had multiple polyps. 

Comparing the diagnostic accuracy of gastroscopic and roentgenologic ex- 
aminations, we find that the latter was negative in 38.2% of the gastroscopically 
diagnosed lesions and in 28% of the surgically proven cases. This demon- 
strates the value of gastroscopy in supplementing x-ray examination of patients 
with gastric symptoms. 

AGE, SEX AND RACE DIFFERENCES. (TABLE l) 

The highest incidence of gastric polyps occurred in the higher age groups, 
70% of the patients belonging in the sixth and seventh decade. Only one 
patient was below 30 years. 

In our series of patients the males predominated two to one, 72% being male 
and 28% female. Similarly, only 30% of these tumors were found in colored 
patients, although the percentage of colored patients is quite high in the Cook 
County Hospital. 

A normal mucosa was found in 75% of the benign, in 75% of the indeter- 
minate, and in 78.5% of the malignant cases. Findings characteristic of 
atrophic gastritis were present in 20% of the benign, 8.3% of the indeterminate, 
and 17.8% of the malignant. Findings characteristic of hypertrophic gastritis 
were noted in 5% of the benign, 16.6% of the indeterminate, and 3.5% of the 
malignant cases. Achlorhydria was found in 71.4% of the benign, 75% of the 
indeterminate, and 73.3% of the malignant cases. Hyperchlorhydria was 
found in none of the benign or indeterminate group and in only 13.3% of the 
malignant group. Normal values were found in 28.5% of the benign, 25% 
of the indeterminate, and 13.3% of the malignant group. Of the histologically 
proven benign polyps, all had a normal mucosa, 80% had anacidity and 20% 
a h>T>eracidity. Of the histologically proven malignant polyps, 81.8% had 
normal mucosa, 0% hyperacidity, 14.2% a normal acidity, and 85.7% had an 
adrlorhydria. 
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DISCUSSION 

In confirmation of the reports by otlicrs, we too found tliat over 38% of 
polypoid lesions will not be diagnosed by x-ray examination alone. The 
failure to diagnose these lesions is more common in the small benign ones than 


TABLE I 


Clinical Data in a Series of Patients ’ivith Polypoid Lesions of the Stomach 


CLVtnCKC DATA 


Sex 

Female 

Male 

Age Group 

Below SO 

Above SO 

Race 

White 

Colored 

Number of Polyps 

Single 

Multiple 

Gastric Mucosa 

Atrophic 

Hypertrophic 

Normal 

Gastric Acidity 

Achlorhydria 

Hyperchlorhydria 

Normal ranges 

X-ray Findings 

Negative (lesion not seen) 

Positive (polyp or filling defect reported) 


PERCr.NTACnS 

Gastroscopic 

Diagnosis 

Histologic 

Diagnosis 

IB 

nSia 

rem 



. 35 

8.3 

20 

11.1 

16.6 

. 65 

91.6 

80 

88.9 

83.4 

. 26.6 

33.3 

16 

28.5 

11.1 

. 73.3 

66.6 

84 

71.4 

88.8 

. 66.6 

66.6 

72 

57.1 

66.6 

. 33.3 

33.3 

28 

42.8 

33.3 

, 50 

42.8 

62.5 

14.2 

81.8 

50 

57.3 

37.5 

85.7 

18.1 

20 

8.3 

17.8 


1 

9.09 

5 

16.6 

3.6 

— 

9.09 

75 

75 

78.5 : 

100 

81.8 

71.4 

75 

73.3 

80 

85.7 

— 

— 

13.3 

20 

— 

28.5 

25 

13.3 

— 

14.2 

56.2 

30 

28.5 

28.5 

27.2 

43.8 

70 

71.5 

71.4 

72.7 


in the larger malignant ones (56.2% and 28.5% respectively). This observa- 
tion makes gastroscopy almost imperative in patients who have gastrointes- 
tinal complaints but who have negative x-rays. Thus, in this series all but two 
of the benign and four of the malignant group had complaints of pain and 
nausea. Some complained of vomiting and a lesser number of anorexia. 
Hematemesis occurred in two of the benign and in one of the malignant group. 
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I'lG. 1. Roentgenogram showing punched-out filling defect near the pylorus which gastroscopically appeared to be distal to the 
pyloric sphincter. 
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^ cl in over 3<S% of Ihcm tlie x-niy was negative, (iastroscopic examination 
should also he done in patients with primar\' anemia and in anemia of unex- 
plained origin heciiuse of the high incidence of f)olyj)s find occasional malig- 
nancy in this grou|)'^ 



Fig. 2. Artist’s drawing of (a) gastroscopic appearance of the polypoid lesion shown in Fig. I, (b) 
appearance of resected stomach showing tlie polypoid lesion close to the ]})'lorus, and (c) cross section 
of the stomach near the polypoid lesion. 

While the gastroscopic examination will reveal a much higher percentage of 
polypoid lesions than the x-ray examination, it nevertheless has certain draw- 
backs. In many instances it was difficult to state definitely from the gastro- 
scopic appearance alone whether the lesion was benign or malignant, and diag- 
nostic errors were made (Table I). At times while the polyp is visualized, 
its gastroscopic description as to size, location and attachment (i.e. whether 
pedunculated or sessile) were at variance with the findings at operation. Thus 
in one of our patients diagnosed as having a pedunculated polyp in the duo- 
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denum protruding through the pylorus, the neoplasm proved, at operation, 
to be a sessile myoma of the antrum (Fig. 1 and 2). Finally, gastric polyposis 
may be confused with marked hypertrophy of the rugal folds, which, in their 
edematous state, resemble polyps (Fig. 3). Occasionally the folds surrounding 
a gastric ulcer have a polypoid enlargement of the rugae. Such mistaken iden- 
tity has occurred in our material three times, and others have had the same 
experience’^' 



Fig. 3. Gastroscopic appearance of the stomach in a patient with marked hj-pertrophic gastritis 
and pseudopolypoid formation in one of the folds. 

The surgical findings too do not always point to the accurate diagnosis. 
In certain instances the pathologist is unable to tell from the gross specimen 
the nature of the lesion. 

The data in Table I demonstrates that the gastroscopic observations of the 
stomach mucosa and the determination of the gastric acidity are of compara- 
tively little help in the differentiation between benign and malignant lesions. 
These observations therefore are of vcrj’- limited value in the differential diag- 
nosis of polj’poid lesions of the stomach. 

The recently well accepted test for carcinoma, i.e. the examination of sedi- 
ment from secretions from various body cavities, may be a helpful supplemental 
diagnostic procedure. Its value has recently been demonstrated in one of our 
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obtained bj' gastric asjiiration showing irregular, large tortuous glands which are 
lined cnietly by goblet cells with large nuclei having granular chromatin and rather prominent 
nucleoli. In the deeper layers an occasional mitotic figure is seen with some irregular arrangement 
01 the nuclei. At points actual invasive qualities were noted. The stroma is vascular, infil- 
trated with eosinophils and plasma cells. Diagnosis of polypoid tumor was made with questionable 
malignancy. 
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patients in whom the x-ray was negative, but because the gastric sediment con- 
tained a small piece of tissue which was diagnosed as gastric polyp, suspiciously 
suggesting malignancy, gastroscopy was done (Fig. 4). Four polyps were 
found and diagnosed as possibly malignant, but proved to be benign after 
surgical excision (Fig. 5) and histological examination (Fig. 6). 







Fig. 5. Artist’s drawing of stomach — negative on x-ray examination — showing one large and 
three smaller pelj^ps (on gastroscopic e.xamination) and also at operation. Lower figure shows cross 
section of the stomach wall with appro.ximate size of larger polyp and its relation to the smaller ones. 


In reviewing the whole series of patients it appears that gastroscopic ex- 
amination of patients with dehnite gastrointestinal symptoms but with nega- 
tive x-ray findings may reveal in quite a few of them some tj^pe of polypoid 
growth. These growths have at times no definite characteristic criteria as to 
their malignant or benign nature. Most of them, regardless of the later proven 
diagnosis, had no free acidity on the test meal and most had a normal mucosa, 
so that deviation from the normal in such patients is without diagnostic sig- 
nificance. A safe method for dealing with polyps of the stomach therefore 
appears to be surgical removal of these lesions. 
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■ SUMMARY AND CONCLUSION 
I 

1. The incidence of gastric polyposis has been discussed based on clinical, 
gastroscopic, x-ray and surgical observations. 

2. X-ray fails to reveal these lesions in almost 40% of the cases in which 
polyps were seen upon gastroscopic examination. In about one-third of the 
patients, however, no definite diagnosis of the malignancy or benignancy of 
the lesion was made. 

3. Presence or absence of free acid and the appearance of the mucosa has in 
our material not been correlated well with the symptoms nor with the final 
diagnosis of the lesion. 
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INTRODUCTION 

The progressive nature of ulcerative colitis provides our most difficult prob- 
lem in surgical management. The course of the disease even after fecal diver- 
sion is often explosive and unpredictable. Tissue repair is compromised. 
Post-operative complications are frequent and require endless hours of care 
and attention. We are therefore delighted when the skill and perseverance of 
the gastroenterologist combine to arrest progression and render the patient 
economically and socially fit. In a considerable group, however, such a 
regimen fails or complications of the disease appear, and surgical intervention 
is imperative. Many misconceptions still exist with regard to this surgery. 
We wish to consider some of these false impressions in the light of recent ex- 
perience. 

SURGERY — THE MORTALITY AND THE HANDICAP IT IMPOSES 

Delay in surgical intervention is frequently justified on the basis of a for- 
bidding mortality and the belief that ileostomy dooms the individual to a life 
of restricted activity. For example, it has been stated that for the young 
woman “an ileostomy is a complete frustration and denial of all romance, 
marriage, and bearing of children”. These are misconceptions. The surgical 
mortality of ileostomy in clinics with considerable experience in the manage- 
ment of the disease is currently less than 5 per cent,^ and the mortality for 
colectomy is even less. In a recent series (Table 1) we had 3 deaths in 69 
consecutive procedures for complicated ulcerative colitis. One of these was 
avoidable. Recent advances in anesthesiology, the use of antibiotics and 
chemotherapy, the availability of large quantities of blood and blood substi- 
tutes, and an increasing understanding between gastroenterologist and surgeon 
are responsible for this reduction in mortality. These adjuncts in surgical 
treatment permit a bolder approach to major complications with reasonable 
safety. We now consider many of these desperate cases too sick not to operate 
upon. 

The handicap of an ileostomy has likewise been to a great extent eliminated. 
With the Koenig-Rutzen t)q3e of ileostomy bag- the average patient is able to 
assume fairly normal economic and social activity. Several of our young 
female patients have married after establishment of ileostomy. Two have 
borne normal children. All have apparently made a satisfactory marital ad- 
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justment. Most enjoy a normal life. Ileostomy is not sufficiently undesirable 
to warrant delaying surgery when indications are present. Procrastination 
causes ulcerative colitis deaths. 

COMPLICATIONS REQUIRING IMMEDIATE SURGERY 

1. Perforation 

2. Uncontrolled Hemorrhage 

3. Obstruction 

These life-threatening complications occur after diversion of the fecal stream 
as well as in the actively functioning colon. Ileostomy, therefore, offers no 


TABLE 1 

Surgical Mortality of Ulcerative Colitis 


PROCEDURE 

CASES 

DEATHS 

MORTALITV 

Ileostomy 

28 

1* 

% 

3.5 

Proximal colostomy 

2 

0 

0 

Ileo-sigmoidostomy 

2 

0 

0 

Proximal colostomy plus partial colectomy 

2 

0 

0 

Ileostomy plus partial colectomy. 1 Stage 

3 

1** 

33 

Colectomy (abdominal) 

a. Partial 

11 

0 

0 

b. Ileum to mid-sigmoid 

12 


8 

Combined abdomino-perineal resection sigmoid and rectum 

7 

0 

0 

Combined abdomino-perineal resection left colon and rectum. . . 

2 

0 

0 


3 deaths in 69 consecutive procedures. 

* Death from Acute Fulminating Ulcerative Colitis. 

** Death from Perforation Ileum by Ileostomy Tube. 

*** Death from Thrombosis Vena Cava and left iliac vein with pulmonary emboli, and hemor- 
rhage from gastric ulcers. 


insurance against their appearance. Through the years the idea has developed 
that these patients are usually too sick to withstand major surgery; that the 
mortality of operation in free perforation and massive uncontrolled hemorrhage 
approaches 100 per cent; that colectomy should not be done as an emergency 
procedure with a patient in desperate condition but reserved for chronic cases. 
We believe that radical surgerj’- has a place in the treatment of uncontrolled 
hemorrhage and free perforation. If ileostomy is not adequate, colectomy 
should be rapidly effected. These patients are too sick not to be operated 
upon. 

Obstruction from the acute inflammatory process alone or later stricture 
formation may precipitate a proximal perforation. For this reason obstruction 
of even the defunctionalized colon is an indication for prompt surgery. The 
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practice of closing the distal ileal stump after ileostomy and dropping it back 
in the abdomen is fraught with danger. It should he e.vteriorized as a mucous 
hstula in anticipation of distal obstruction. 

Uncontrolled bleeding from the colon is not generalh’ recognized as an indi- 
cation for surgical intervention. .As in active bleeding from peptic ulcer, 
opeiation should he deferred if possible. When continued blood replacement 
can barely keep up with blood loss more definitive treatment must be employed. 



Serosal View Mucosal View 

Fig. 1. Case 1. Colon removed as an emergency procedure from terminal ileum to mid-sigmoid. 

A large perforation is visible in the cecal area on the left. There is marked destruction of the mucous 
membrane and extensive polypoid changes. 

Two recent e.xperiences with emergency problems of this type will serve to 
illustrate certain of these points. 

Case 1. R. G., female, 30 years. Duration of Disease: 4| years. Hospitalized 
10/8/47 with intensive medical treatment in hospital until 1/24/48. Elective 
Ileostomy 1/24/48, disease intractable and progressive. 1/31/48 Change in clinical 
picture; onset of fever, back pain, abdominal pain, high leukocytosis. 2/8/48 
Mass in R.U.Q. abdomen noted; question of hepatitis. 2/10/48 to 2/13/48 Re- 
peated massive hemorrhages from rectum and mucous fistula associated with shock. 
Measured blood loss from colon 4000 cc. in 48 hours. 2/13/48 Change in clinical 
picture — Signs of spreading peritonitis— bleeding from rectum and mucous fistula of 
distal ileum stopped. 2/14/48 Rapid emergency colectomy from terminal ileum to 
mid-sigmoid — ^patient in desperate condition with a distended, rigid abdomen, and 
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the facies of peritonitis. 4 liters of blood and pus aspirated from peritoneum. Free 
perforation of cecum present. Peritonitis generalized. 

Recover}^ 





Tig. 2. Case 2. Survey film of abdomen showing roentgen evidence of an obstructed right colon 
due to inflammatory edema and kinking at splenic flexure. Pro.ximal perforation developed. 

The accompanying illustration, Fig. 1, shows the advanced degree of local disease 
in the colon. 

COMMENT 

This patient illustrates certain significant points: 

1. Ileostomy does not always prevent progression of the disease; in this case per- 
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/oration and massive licniorrliaf^c a[)[)cared shortly after the colon was defiinction- 
alizcd. 

2. ^^hcn tlie clinical i)icUire in ulcerative colitis changes, the local pathology 
changes. I’erforation is often masked and the diagnosis made ditTiciilt by the fre- 
quency of fever, abdominal tenderness, pain and mu.sclc guarding in the course of 
non-perforating disease. rapidly rising leukocyte count is suggestive. 

3. There is a close relationshij) between hemorrhage and })erforation. Both indi- 
cate deep destruction of the bowel wall. 

4. Emergency colectomy for e.vsanguinating hemorrhage and j)erforation with 
peritonitis was successfully carried out in a critically ill patient. Without it the pa- 
tient would undoubtedly have died. 

Case 2. J3. S., male, 46 years. Duration of Disease; 2 years. Hospitalized; 

10/4/47 — Acutely ill, anemic, and bleeding. Intensive medical treatment; 10/4/47 
to 11/6/47. Downhill course — repeated massive hemorrhages and episodes of 
shock; passed clots of blood that looked like casts of the bowel; emergency transfu- 
sions. Condition desperate at all times. ll/S/47 Perforation pro.ximal colon; 
spreading peritonitis secondarj^ to an acute inflammatory' obstruction at the splenic 
fle.xure. (Fig. 2) Emergency ileostomy; perforation sealed. 11/21/47 to 11/24/47 
Hemorrhages — 500 to 1000 cc. daily; patient rapidly growing worse. 11/24/47 
Emergency colectomy; ileum to sigmoid; recovery'. 

Blood replacement required during hospitalization; 21,000 cc. whole blood, 4,000 
cc. plasma, 6,000 cc. plasma equivalents of concentrated serum albumin. 

COMJIENT 

This case illustrates; 

1. Obstruction of the colon may' occur during the acute stage of the disease from 
edema and angulation. 

2. Obstruction is a factor in pro.ximal perforation of the colon. 

3. Ileostomy does not always prevent further complications in the defunctionalized 
colon. 

4. The close relationship between massive hemorrhage and perforation. 

5. The favorable outcome of emergency surgery and treatment in a patient dying 
from profuse uncontrolled hemorrhage in which every' conservative adjunct had been 
exhausted. 

If patients such as these can survive emergency colectomy, surgery should no 
longer be so formidable for the average complications of ulcerative colitis. These are 
examples of what concerted surgical effort has to offer these desperately ill patients 
today'. 

COMPLICATIONS REQUIRING ELECTIVE SURGERY 

1. Polyposis 

2. Granulomata 
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3. Neoplasm 

4. Fistulae and Sinuses 

5. Intractable secondary complications sucb as arthritis, iritis, etc. 

The recurrent cycle of remission and relapse in ulcerative colitis is attended 

by tissue destruction and repair. The colon, frequently develops a pseudopoly- 
poid lining or a lumen lined by granulation tissue with only traces of abnormal 
epithelium remaining. Malignancy is prone to develop in this abnormal 
epithelium. Cattell* reports malignancy in 7 per cent of all patients who have 
been operated upon. Furthermore, of the group of patients who had the 
disease for 9 years or more, 1 in 3 has developed carcinoma. This t 5 q)e of 
carcinoma is highly malignant and frequently multiple. 

Any colon which shows polyposis or irreversible mucosal changes over a 
period of time should be removed. Any inflammatory mass or granuloma 
associated with the colon should likewise be removed since it is impossible to 
distinguish such a lesion from carcinoma by gross examination. Colectomy 
should not be delayed for long periods of time in the presence of these compli- 
cations. Finally, any colon defunctionalized by ileostomy should be observed 
periodically. If no indication for colectomy exists, barium enemas and sig- 
moidoscopic studies should be made from time to time to detect early evidence 
of complications. Only in this way can the threat of this rapidly metastasizing 
tumor be removed. 


SUMMARY 

1. The surgery of ulcerative colitis and its complications need no longer be 
associated with a high mortality. 

2. Ileostomy is compatible with relatively normal social and economic activ- 
ity. 

3. Emergency colectomy is feasible in the treatment of certain cases of per- 
foration and uncontrolled hemorrhage. 

4. Colectomy is indicated in the presence of long-standing irreversible 
mucosal dmnges, polyposis, granulomatous masses, carcinoma and obstructive 
lesions. 

5. Any defunctionalized colon should be observed periodically for the early 
detection of complications. 
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STUDIES WITH BROMSULPHALEIN 

I. Its DiSAPrEARANCE pRoir the Blood After a Single Intra- 
venous Injection* 

FeANZ J. iNCELriNCnR, M.D., StANI-EV E. IlRADLEYt, M.D., AtncRT r. :MEKDEr.OITj, M.D 

AND Philip Kramer, M.D. 

From the Evans Memorial, MassaehuseUs Memorial Uospitals, and the Department of Medicine, 
Boston University School of Medicine, Boston, Massachusetts 

mTRODucnoisi 

Studies on the fate of bromsulplialein in man were undertaken to obtain 
more information on the rate and character of its removal from the blood, to 
evaluate the roles of several possible uptake sites, to assess its adequacy as a 
tool for the measurement of hepatic blood flow,' and to explore the possibility 
that certain hepatic functions could be subjected to quantitative analysis. 
To this end, a number of methods were employed to investigate the effect of 
giving bromsulplialein by single injection or by constant infusion under various 
conditions. The results will be described in a series of papers. This report 
presents observations made on the disappearance of bromsulphalein in health 
and disease following a single intravenous injection of the dye. 

METHODS 

All subjects are given a standard dose of 150 mg. bromsulphalein per square 
meter of surface area. Surface area is used to determine the size of the dose, 
for this measurement appears to be preferable to weight as an index of blood 
volume and probably of liver size. It does not seem reasonable, for example, 
to give a short, obese woman aged 45 and weighing 180 pounds nearly twice as 
much bromsulphalein as she would have received when she weighted 100 
pounds at the age of 20. The figure 150 mg. per square meter is an arbitrary 
choice: since the average plasma volume of a normal person is roughly 1500 ml. 
per square meter of surface area, a dose of this size should result in a concentra- 
tion of 10 mg. per 100 ml. plasma if a homogeneous diffusion of bromsulphalein 
were possible immediately after its injection. 

Samples of venous blood are drawn (using some vein other than the one used 
for injecting bromsulphalein) at intervals of 6, 12, 20 and 30 minutes after 
injection of the dye. Precise timing and minimal venous stasis are observed 
in the collection of samples. If samples are taken within 5 minutes of injecting 

* Read at the Annual Meeting of the American Gastroenterological Association, Atlantic City, 

April 30, 1948. . 

t Present address; College of Physicians and Surgeons, Department of Practice of Medicine, 
Columbia University, New York, New York. 

t Senior Research Fellow, National Institute of Health. 
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bromsulphalein, the dye may be inadequately mixed in the plasma. Samples 
taken more tlian 30 minutes after injection may contain so little bromsul- 
phalein that determination of the dye concentration is not possible by our 
methods. 

The concentration of bromsulphalein in the serum is measured by a method 
described and briefly discussed elsewhere.* As was pointed out, the method is 
not free from error inasmuch as recoveries from serum containing added 
amounts of bromsulphalein average about 0.1 mg. per 100 ml. less than the 
known concentrations. This loss probably occurs because alkalini^ation \vith 
NaOH decreases the turbidity of serum and changes hemoglobin from a red to 
a green pigment. Hence turbidity and hemoglobin produce a greater barrier 
to the passage of light before than after alkalinization, and the photoelectric 
reading of bromsulphalein is falsely low by an absolute amount which depends 
on the turbidity and hemoglobin concentration of the serum. A better method 
of bromsulphalein analysis is therefore desirable, but up to now we have not 
found one that retains simplicity and possesses a significantly greater accuracy. 
All methods using protein precipitation (acetone, alcohol, ethyl phosphate, 
trichloracetic acid, and salting out techniques) yield recoveries that are erratic 
and far less than the known amounts added. The second method of Gaebler’ 
yields recoveries which are as accurate, and, in hemolyzed sera, more accurate 
than those obtained by our method. On the other hand, Gaebler’s second 
method makes a standard correction for turbidity and hemolysis irrespective 
of the amount of interfering substance present. For this reason, the direction 
of his error (i.e. whether plus or minus) is unpredictable, and we have con- 
tinued to use our method, which is more rapid, and produces a unidirectional 
error. 

After the concentrations of bromsulphalein are determined, the logarithms 
of the values obtained are plotted against time. A rectilinear relationship is 
said to exist if a straight line can be fitted to the plotted values in such a way 
that none of the points deviates from the line by more than 0.2 mg. per 100 ml. 
The slope of the line is then determined by the following equations: 

( 1 ) C, = C, id) 

(2) (^2 - ii) (log d) = log ^ 

(3) 1 - d = PDR 

where Ci is the concentration of bromsulphalein at time h, C 2 the concentration 
at time h, and PDR the percentage rate at which bromsulphalein is disappear- 
ing. For practical purposes, a time interval {h — h) of 10 minutes is usually 
employed. Whenever a straight line relationship for the four concentrations 
of bromsulphalein is obtained, PDR (Percentage Disappearance Rate) is cal- 
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culalccl and is expressed in per cent per minute. This terminology is slightly 
different from that used in previous abstracts^- ■* of tlic work now being reported 
in detail. 

If the line drawn between tlic plotted values is not rectilinear, but is curvi- 
linear vnth a decreasing slope (i.c. forms a curve which tends to flatten out), 
the test is said to show “saturation”. Under such circumstances, PDR is not 
constant, nor is it calculated. 



Fig. 1. PDR in healthy subjects. The line represents the average value, 13.6 per cent per 
minute. The shaded area indicates the total range of values obtained for PDR: 9.1 to 16.0 per cent 
per minute. 


RESULTS — CONTROL SUBJECTS 

Seventy-two tests were carried out in 55 healthy and ambulatory volunteers. 
In 66 tests (92%), a straight line relationship between time and the logarithms 
of the bromsulphalein concentrations was obtained. The mean PDR was 
13.6 per cent per minute with a S.D. of ± 1.9 (Fig. 1). 

In 58 of the tests displaying rectilinearity, the hematocrit was determined 
simultaneously, the blood volume was estimated according to the tables of 
Gibson and Evans,® and, on the assumption that an immediate and uniform 
distribution of bromsulphalein takes place, the theoretical concentration of the 
dye immediately after its injection was calculated. In 45 of the 58 cases (78 
per cent) this theoretical concentration was within ± 10 per cent of the value 
obtained by extrapolating the straight line to 0 time. 
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One hundred and seven tests were carried out in 103 hospital patients who 
suffered from a variety of complaints, but who apparently were free from he- 
patic disorders. In 76 tests (71 per cent), a straight line relationship was ob- 
tained. PDR averaged 12.8 ± 2.45 per cent per minute (Fig. 2). In the 
remaining tests, rectilinearity was not demonstrated: an irregular curve was 
obtained six times, and 25 tests manifested “saturation” in that the slope of 
the curve decreased. This decrease usually occurred between the 20 and 30 



Fig. 2. PDR in hospital patients vrithout apparent hepatic disorders. The line represents the 
average value, 12.8 per cent per minute. The shaded area indicates the total range of values 
obtained for PDR: 8.5 to 23 per cent per minute. 


minute samples when the concentration of bromsulphalein was quite low (Fig. 
3A), but in a few cases the curve was characterized by a very rapid initial drop 
followed by a progressive flattening (Fig. 3B). 

In 58 cases, a straight line relationship and hematocrit determinations per- 
mitted a comparison of the theoretical concentrations of bromsulphalein at 
0 time. A positive correlation within ± 10 per cent was obtained in 41 in- 
stances (71 per cent). 

These observations indicate that in most healthy subjects and in the majority 
of patients without apparent liver disease, a constant proportion of bromsul- 
phalein disappears from the blood per unit time. This constant proportion, 
called the Percentage Disappearance Rate, may be said to have a normal range 
extending from 10 to 16 per cent per minute. A similar constant, although of 
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smaller value, has been established for the disappearance of galactose by 
Colcher and associates.® In the case of bromsulphalein, the constant PDR is 
usually maintained for the first 30 minutes following injection of the dye, but 
in some cases, if the dye content of serum is extremely loiv, toward the end of 
tliis time interval, PDR may fluctuate considerably. Since a deviation of 0.2 
mg. per 100 ml. is allowed by definition, however, diangcs in PDR of this type 
are disregarded, a procedure which can be defended since it applies only to low 
levels of bromsulphalein when more than 95 per cent of any injected dose has 
disappeared. 



Fig. 3. Examples of "saturation” in hospital patients without apparent hepatic disorder, A is 
the type seen most frequently: a decrease in PDR at low levels. B Is a tj^ie characterized by a very 
rapid PDR at the beginning of tie test. 

A curve which, according to definition, manifests “saturation” indicates 
that PDR is decreasing while significant amounts of bromsulphalein remain in 
the blood. A curve of this type was found in roughly one out of four hospital 
patients even though no clinical evidence of hepatic dysfunction was apparent. 
The disappearance of bromsulphalein after the 30 minute interval was not 
studied, but it is possible that a decreasing PDR might be found not infre- 
quently if accurate analysis of bromsulphalein were feasible at very low con- 
centrations. 

Irregular curves with a transitory increase of slope (i.e. increased PDR) occur 
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very infrequently. If they do occur, they may possibly be caused by massive 
and spontaneous changes in hepatic blood flow, but more often irregular curves 
can be attributed to a technical error in sampling or analyzing the blood. 

RESULTS — ^PATIENTS UUTH HEPATIC DISORDERS 

When the mechanisms tliat remove bromsulphalein from the blood are im- 
paired, PDR theoretically can be affected in two ways; (1) PDR rapidly de- 
creases during the 30 minute tests; i.e. saturation is pronounced; or (2) PDR is 
constant but has a very low value. Both those abnormal types occur in 
patients with hepatic disorders. 



MIN. e 18 30 

Fig. 4. Bromsulphalein disappearance in a case of infectious hepatitis. The test on 3/16/45 
was carried out in the pre-icteric phase, the test on 3/24/45 at the height of the jaundice, and the lest 
on 4/25/45 after clinical recovery. PDR on 4/25/45 is 19.4 per cent per minute. 

In patients with jaundice (excepting the hemolytic or “prehepatic” variety), 
a rapidly decreasing PDR, indicating marked “saturation” was found (Fig. 4). 
As might be expected, the shape of the curve gave no indication as to the cause 
of the jaundice. The most intense saturation (curves characterized by an 
almost complete absence of bromsulphalein disappearance between the 20 and 
30 minute blood samples) was usually found in patients with the most intense 
jaundice, such as patients with severe hepatitis or with neoplastic obstruction 
of the common duct. On the other hand, similarly intense saturation oc- 
casionally appeared in non-icteric patients. Fig. 5 presents three examples of 
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Fig. 5, Three examples of a rapid decrease in PDR in non-icteric patients. A. Infectious mono- 
nucleosis. B. Severe hyperthyroidism. C. Miliary tuberculosis of liver. 



Fig. 6. Examples of bromsulphalein disappearance in 3 cases of cirrhosis. _ Cases A and B had 
advanced cirrhosis with PDR values near 2 per cent per minute. The cirrhosis in case C was qui- 
escent; PDR is 6.4 per cent per minute. 
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this type: a non-jaundiced case of infectious mononucleosis, a case of severe 
thyrotoxicosis, and a case of miliary hepatic tuberculosis. 

Following recovery from infectious hepatitis, the “saturation” phenomenon 
disappears within 1-3 months (Fig. 4). Of 16 patients who were tested 3-24 
months after an attack of clear-cut hepatitis, 2 showed mild “saturation”, 
■ and 14 had a constant FDR averaging 1 1 .9 per cent per minute. Two patients 
with severe hepatitis, however, had PDR values of only 7.2 and 7.4 per cent 
per minute one year later, although both were clinically well at that time. 

A bromsulphalein disappearance characterized by a constant but abnormally 
slow PDR was found frequently in patients with hepatic cirrhosis and oc- 



Fig. 7. Bromsulphalein disappearance during congestive failure (A) and after recovery (B). 
As was true of a number of patients with congestive failure, PDR was constant. 

casionally in patients suffering from congestive failure. Of 46 tests carried out 
in 31 cases of cirrhosis, 35 (24 patients) were characterized by a constant PDR 
of the type shown in Fig. 6. The lowest PDR was 1 .9 per cent per minute, the 
highest 8.2 per cent, and the average for the group of 35 tests, 3.9 per cent per 
nunute. Extrapolation of the straight line to 0 time yielded a value con- 
siderably less than 10 mg. per 100 ml., as might be expected in view of the in- 
creased plasma volume of cirrhotic patients. Extension of the test beyond the 
30 minute period, an infrequent procedure, showed that a constant PDR could 
be maintained for 45-90 minutes. In 11 tests, of which 5 were carried out in 
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jaundiced cirrhotics, saturation v.-as evident, and the curv'cs could not be dis- 
tinguished from those obtained in severe eases of hepatitis. 

PDR in 19 patients (28 tests) with congestive failure was abnormal but its 
character was quite varied. "Saturation” was frequent, but a slow, constant 
PDR (average: 7.0 per cent per minute) was obtained 16 times in 12 patients. 
An e.xample of this type, with tests carried out before and after successful treat- 
ment of congestive failure, is shown in Fig. 7. 

In some instances, a very interesting phenomenon occurred, namely a high 
constant PDR. As shown in table I, the diagnoses in the 12 patients v/ho had 
a PDR over 17.7 per cent arc quite varied. The patient with nephrotic syn- 
drome did not lose e.xcessive bromsulphalein in his urine. A rather une.\-pected 


T.^BLE I 

Casts Silencing Very Rapid PDR 


CASE 

DIAGNOSIS 

roR 

M. D. 

Functional G-I. Disease 

21.0 

I. DeF. 

Fatty Infiltration of Liver 

20.0 

M. S. H. 

Nephrotic Syndrome 

23.0 

C. D. 

Pyelonephritis, chronic 

20.0 

R. K. 

Diabetes mcllitus 

18.7 

W. N. 

Post-Infectious Mononucleosis 

18.6 

W. C. 

Fatty Infiltration of Liver 

22.5 

D. C. 

Fatty Infiltration of Liver 

20.0 

M. St. J. 

Fatty Infiltration of Liver; Hypertension 

18.5 

M. C. 

Fatty Infiltration of Liver 

21.0 

C. V. K. 

Hemolytic Anemia 

17.8 

R. P. 

? Little’s Disease 

20.8 


feature is that the list includes patients who, on clinical grounds, were suspected 
of having mild forms of hepatic derangement. These patients gave a history 
of alcoholism and presented a smooth, enlarged liver which improved rapidly 
with therapy. 


DISCUSSION 

In the interpretation of blood volume studies by the Evans blue dye method, 
considerable argument has prevailed concerning the point at which mixing can 
be assumed to be complete. Some authors feel tliat diffusion of Evans blue 
into relatively stationary layers of plasma may take 20 minutes.^ It has also 
been assumed that adequate mixing of bromsulphalein takes an interval of this 
length.® Evans blue, however, is a colloidal dye which disappears slowly from 
the blood. Bromsulphalein is a soluble and dialyzable substance® which dis- 
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appears rapidty.* Our assumption that bromsulphalein is adequately mixed 
5 minutes after its injection is supported by the facts that PDR frequently is 
constant after the 6 minute sample, and that extrapolation to 0 time of the 
straight line fitted to the plotted values gives reasonable figures for bromsul- 
phalein concentration. 

The existence of a constant PDR for bromsulphalein in many normal sub- 
jects permits, in fact, certain general inferences concerning the mechanisms 
responsible for the dye’s removal. If the disappearance of bromsulphalein 
after the first 5 minutes were affected by a series of different processes, i.e. 
first a diffusion into stagnant, peripheral layers of plasma, then an uptake by the 
R-E system, and finally a removal by liver cells, the chances of obtaining a con- 
stant PDR would be exceedingly slight. Hence it would seem that the dis- 
appearance of bromsulphalein is conditioned either (1) by a number of proc- 
esses all acting simultaneously and equally over a period of 30 minutes; or, 
as seems far more likely, (2) by one paramount mechanism which usually is so 
efficient that the contributions of other mechanisms are obscured. If this is 
the case, ‘ saturation” may be caused by impairment of the primary removal 
mechanisms or by undue prominence of secondary mechanisms. 

The constant PDR found in a number of patients with cirrhosis or with con- 
gestive failure may indicate that a secondary mechanism has replaced a rela- 
tively non-functioning primary process, but the problem is complicated by the 
changes in hepatic blood flow that occur in the cirrhotic and in the congested 
liver. In any case, the constant PDR of cirrhosis is another strong argument 
against the hypothesis that the mixing process affects the disappearance of 
bromsulphalein significantly after the first five minutes. If prolonged mixing 
were a significant factor, it should at least affect the very slow PDR of patients 
with hepatic cirrhosis. 

The literature presents conflicting hypotheses concerning the sites of brom- 
sulphalein removal. Data pertaining to this controversy will be submitted in 
subsequent papers of this series. For the moment, the role of certain obvious 
extrahepatic sites may be mentioned. The urine invariably contains some 
bromsulphalein. In normal subjects, 1-2 per cent of any amount given in a 
single injection is lost through the kidney during the subsequent 2 hours. In 
patients with hepato-biliary disease, however, the amount is considerably in- 

• Although bromsulphalein is a soluble and dialyzable substance, it appears to be bound to pro- 
teins the moment it is injected into blood. We have confirmed the findings of Robinson (10) Uiat 
bromsulphalein dissolved in saline dialyzes readily through a cellophane bag, but that no dialysis 
occurs when bromsulphalein is dissolved in serum. As far as can be told by salting-out techniques, 
the greater part of bromsulphalein is bound to albumin. If one mg. of bromsulphalein is added to 2 
ml. of serum diluted to 10 ml. with normal saline solution (approximate albumin content = 80 mg.), 
Utile dialysis through a cellophane bag tabes place. One ml. of serum diluted to 10 (approrimate 
albumin content ■= 40 mg.), however, docs not prevent dialysis of the same amount of bromsul- 
phalein. 
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creased, and about 5-10 per cent of the dose may appear in the urine during 
this time interval. For e.vample, a patient with moderately severe hepatitis 
was given 300 mg.; urine collected for 2 hours thereafter contained 26.3 mg. of 
bromsulphalein. When the standard dose of bromsulphalein was given to 
3 patients with cirrhosis and ascites, ascitic fluid collected 2-4 hours later con- 
tained no measurable quantities of the dye. In one patient with a traumatic 
cliylotliorax, the chylous effusion contained no measurable bromsulphalein 
45 minutes after its injection. It would appear that loss of bromsulphalein 
into the urine or ascitic fluid is usually negligible, but that urinary loss must 
be taken into account in patients with severely damaged livers. 

As stated at the outset, these studies were undertaken to obtain more in- 
formation concerning the rate and character of bromsulphalein disappearance; 
they were not designed for the purpose of introducing further modifications of 
existing liver function tests. Thus our methods and results may find applica- 
tion in the investigation of normal and abnormal hepatic function, but for 
routine clinical use, the standard bromsulphalein test” is not only satisfactory 
but preferable. Our results, furthermore, are not necessarily applicable to 
laboratory animals; Stanley” was unable to establish a constant PDR in two 
dogs, 

SUMMARY 

The disappearance of bromsulphalein from the blood was studied after single 
injection of the dye in healthy subjects and in patients with and without hepatic 
disorders. 

In most normal subjects, a constant proportion of the dye disappeared per 
minute. This proportion remained constant for a period of 30 minutes after 
injection of the dye, or, if disappearance was rapid, until the plasma contained 
less than 5% of the injected amount. The proportion removed was called the 
Percentage Disappearance Rate (PDR). Its normal range lies between 10 and. 
16 per cent per minute. 

In some normal subjects and in patients with hepato-biliary disorders, PDR 
did not remain constant but decreased to a variable degree during the 30 
minute period. 

Many patients with cirrhosis and some with congestive failure exhibited a 
very low PDR, but one that remained constant for 30 minutes or longer. 

Bromsulphalein was lost to a slight extent in the urine of normal subjects. 
In patients with hepato-biliary disease, the loss amounted to 5-10 per cent of 
the injected dose. No dye was found in ascitic fluid. 

The results suggest that the disappearance of bromsulphalein is determined 
by one rather than by several consecutive mechanisms. 

We acknowledge with thanks the technical assistance of Miss Doris Bullard. 
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INTRODUCTION 

Clinical similarities between infectious hepatitis and infectious mononucleo- 
sis have long been appreciated. Jaundice, probably tlie most prominent symp- 
tom attracting attention to the liver, has been observed repeatedly in patients 
considered to have infectious mononucleosis.’-!* Our interest was aroused by 
hematologic changes suggestive of infectious mononucleosis noted surprisingly 
often by one of us in soldiers with viral hepatitis”. This prompted us to in- 
vestigate some of the other laboratory phenomena about which little informa- 
tion was available at the time. Accordingly, in April 1946 we began to make 
serial observations of the behavior of the heterophile antibodies in patients 
with infectious hepatitis whose hepatic function we were studying. Similar 
observations were begun at this time on patients with infectious mononucleosis. 
Our purpose was to learn whether these phenomena were similar and wherein 
they might differ in these two disorders. We hoped from such an evaluation 
not only to add to our knowledge, but also to obtain clues or guides which 
might prove useful in differential diagnosis. The present report deals with the 
results of this study. 

MATERIAL 

Thirty-five patients with clinical features and laboratory findings consistent 
with infectious (viral) hepatitis comprised the group studied for changes in 
this disorder. Most of them were solidersf. Some appeared to have hepatitis 
of the serum variety. All save one exhibited clinical jaundice at some tune in 
their illness. Although most were in the acute phase, a few were convalescent 
or in the chronic phase of the disease when initially seen. 

As representative of infectious mononucleosis, 12 acutely ill patients were 
carefully selected. In each case the clinical features were compatible with 
(Table 1) and the laboratory findings (Table 2) characteristic of infectious 
mononucleosis. Two were clinically jaundiced when first examined. 

* Read at the Annual Meeting of the American Gastroenterological Association, Atlantic City , 
April 30, 1948. . . . t. ^ 

t We are indebted to Lt. Col. Henry A. Kind and the medical oflScers assigned to the Ga^ro- 
Intestinal Section of Tilton General Hospital, Fort Dix, N. J., for the opportunity to study these 
patients. 
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Even though the patients available for study -were few in number, they have 
the merit of being carefully chosen. They have the additional merit of being 

TABLE 1 


Pertinent Clinical Findings In Selected Group of 12 Patients Considered To Have Infectious 

Mononucleosis 


CASE 

ACE 


mm 

CER\TCAt 

ADENOPATnV 

ntPATOlCEO. 

1 

SPLCKOUEO. 

TEMP. (MAX.) 

1 

i 

JAUNDICE 

1 

29 


+4 

+2 

I 

0 

0 

m 

0 

2 

4 

M 

+2 

+3 

+4 

+2 


0 

3 

20 

F 

+4 

+4 

+2 

± 

101.3 

+2 

4 

12 

F 

+3 

+2 

+3 


103.8 

+1 

5 

26 

M 

0 

+1 

+1 

+1-+2 

101.2 

0 

6 

19 1 

F 

0 

+2 

0 

ib 

102.0 

0 

7 

19 

F 

+4 

+3 

0 


101.0 

0 

8 

26 

F 

0 

+2 

0 

0 

102.4 

0 

mm 

19 

F 

+2 

+2 

0 

0 

102.0 

0 

mm 

20 

F 


+1 

0 

0 

102.0 

0 

■a 

24 

F 

+2 

•4*1 

0 

0 

101.0 

0 

li 

20 

F 

+4 

*4-4 

+1 

+1-+2 

101.0 

0 


TABLE 2 


Pertinent Laboratory Data In Selected Group of 12 Patients Considered to Hate Infectious M ononucleosis 


CASE 

TOTAL LEOE. 

<UAX.) 

LYUPBOCYTtS 

HETZEOPHllZ ANTIBODY TITLE 

% 

Atypical 

Presumptive 

After Absorption Boiled 

G J*. Kidney 

1 

18,400 

72 

+ 




2 

18,000 

70 

+ 


— 

3 

14,950 

80 

+ 


— 

4 

13,400 

37 

4" 

1:224 


5 

24,750 

69 

+ 

1:448 

1:112 

6 


91 

+ 

1:112 

— 






(1:28) 

7 

13,100 

51 



1;448 

8 

12,250 

85 

■4" 


— 







mm 

17,800 

83 


1:448 



11,600 

78 

+ 

1:448 

— 

M 




(1:224) 

(1:112) 


13,650 

76 

+ 

1:224 

1:224 

m 

13,550 

53 

+ 

1:896 

1:896 


serially followed in nearly every instance, some for long periods of time. The 
data, while not impressively large in the aggregate, nevertheless are of sufheient 
size to indicate the trends in which we were interested. 
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STUDIES 

All patients with infectious hepatitis were serially studied from the standpoint 
of hepatic tests throughout the period they were under observation. The 
results so obtained were used for comparison with similar results in the in- 
fectious mononucleosis group. On 25 of the infectious hepatitis patients, 129 
determinations of heterophile antibody titer w'ere made over variable periods 
after the onset of illness. Heterophile antibody titer was also determined after 
absorption A\dth boiled guinea pig kidney in 22 instances and in 9 instances 
after absorption with boiled beef erythrocytes as well. In addition, a few ob- 
servations were made on the change in titer following incubation with human 
liver and after refrigeration of serum for variable periods at 4°-S° C. 

Hepatic tests were serially performed on each patient mth infectious mono- 
nucleosis over a period ranging from 4 to 225 days after the onset of S3mptoms. 
In aU, 74 determinations of cephalin cholesterol flocculation, 73 of colloidal 
gold, 74 of thymol turbidity, 68 of 18 hour turbidity ratio, 34 of esterified to 
total serum cholesterol ratio, 29 of serum alkaline phosphatase and 13 of sul- 
fobromophthalein exxretion were made. Urine bilirubin, serum protein frac- 
tionation, oral galactose tolerance, oral and intravenous hippuric acid syn- 
thesis and Takata-Ara tests were also performed in some cases, but are not 
included in this report. Heterophile antibody tests were done in each case and 
repeated serially over a period ranging from 3 to 225 days after the onset of 
illness. In all, 68 titer determinations, 48 guinea pig absorption tests, and 
40 beef cell absorption tests were made. 

METHODS 

Beterophile antibody agglutinatioji a7id absorption tests were determined after 
the method of Davidsohn“ with minor modificationsj. Following their final 
preparation the tubes were permitted to stand at room temperature for 2 hours 
and were then placed in the refrigerator overnight. Readings were made the 
following morning approximately 18 hours after final preparation. The tubes 
were permitted to stand at room temperature for 20 imnutes after removal from 
the refrigerator before being read. All readings were macroscopic and only 
tubes showing unequivocal agglutination were accepted as positive; ± readings 
were considered negative. The sheep cells varied in age, but were always more 
th an 1 and never more than 7 days old. 

The hepatic tests employed in the study of these cases are shown in Table 3. 

t These tests were all performed in the Serological Division of the Department of Bacteriology 
and Immunology of Temple University School of Medicine by Mrs. Elsa R. Lynch. 
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RESULTS 

Hctcrophile Aniibody in Infectious Hepatitis 

The highest heterophile antibody titer recorded was 1:56 (Table 4). A 
titer of tliis magnitude was exliibited by only 3 of the 25 patients (12 per cent) 

TABLE 3 

Hepalic Tests Employed 

Note: Some of these ■n'ere performed in the hospital laboratory during initial hospitalization 
which explains the variation in methods as regards certain tests. 


TEST 

UETDOD 

AENOBilAI. 

(a) Total Serum Bilirubin 

(a) Malloy'and Evelyn (35) 

(b) Thannhauserand Anderson (36) (8 

instances) 

! >1.0rag./100niL 

i 

(b) Prompt Direct-Reacting 

Malloy and Evelyn (35) using 1 

>0.2mg./100ml. 

Serum Bilirubin 

minute reading of Ducci and 
Watson (37) 


(c) Cephalin Cholesterol Floccu- 

Hanger (38) 

>±24 hour leading 

lation 


(5 instances) 

> 1 -1-48 hour reading 

(d) Colloidal Gold 

Maclagan (39) modified to read 
from0to4-h 

>1+ 

(e) ThjTnol turbidity 

(a) ShankandHoagland (40) modifica- 
tion of Maclagan (41) 



(b) Maclagan (41) emplojing Kings- 
buij’-Clarke protein standards (11 
instances) 

3 units or > 

(0 18 hour Turbidity Ratio ] 

Shay, Berk and Siplet (12) 

<85% 

(g) Thymol Flocculation 

Neefe(42) 

>1+ 

(h) Total and Esterified Serum 

Bloor and Knudson (43) 

Ester: Total Ratio 

Cholesterol 


<50%. 

(i) Serum Alkaline Phosphatase 

(a) Shinowara, Jones and Reinhart (44) 

>9 units 


(b) Bodansky (45) (4 instances) 

>4 units 

(j) Sulfobromophthalein Excre- 

(a) Rosenthal & WTiite (46) modified 

>5% at 30 min. 

tion 

foruse with Evelyn photoelectric 
colorimeter (2 mg./kilo.) 



(b) Same using comparator block (2 in- 
stances) 

>0at30min. 


(c) Same using comparator block and 

5 mg./kilo ( 1 instance) I 

>0at4S min. 


and occurred only 3 times in the 129 determinations (2.3 per cent). All three 
1:56 readings were encountered late in the course of the disease (131, 135 and 
approximately 241 days after the onset of illness). In one patient this reading 
represented the sole determination made. In the remaining 2 patients, how- 
ever, one had 2 and the other 13 previous readings all of lesser degree. Un- 
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fortunately, absorption tests were not made on any of the sera showinc a titer 
of 1:56. 

The highest unabsorbed titer of those sera on which absorption tests v;ere 
done was 1.28. In every instance absorption was apparently complete with 
both boiled guinea pig kidney (22 tests) and boiled beef erythrocytes (9 tests) 
(Table 4). Absorption tests on 8 sera using human liver yielded inconsistent 
results. 


TABLE 4 


HclcrophUe Anlibody In Infectious (Viral) Hepatitis (25 Cases) 


DURATION 

OP DISEASE 

1 

MO, CASES 

rJtzsuurrti'E test 

ABSORPTION TESTS 

No. Tests 

Titer Range 

Boiled Guinea Pig 
Kidney 

Boiled Beef 
Erythrocytes 

No. Tests 

Titer 

<1:7 

No. Tests 

Titer 

<1:7 

vicekt 








1 

5 

5 

<1:7-1:28 

2 

2 

1 

1 

2 

6 

6 

1:7-1:14 

5 

5 

2 

2 

3 

12 

12 

<1:7-1:28 

3 

3 

2 

2 

4 

10 

10 

<1:7-1:28 

4 

4 

1 

1 

S 

10 

10 

<1:7-1:28 


1 

— - 


6 

12 

12 

<1:7-1:28 

1 

1 




7 

10 

10 

<1:7-1:28 

1 

1 

1 

1 

8 

10 

10 

<1:7-1:28 

1 

1 


1 

9-12 

9 

23 

<1:7-1:28 

1 

1 

— 

___ 

13-16 

7 

13 

<1:7-1:28 

— 

— 

— 


17-20 

3 

6 

<1:7-1:56 

1 

1 

— 



21 and over 

S 

12 

<1:7-1:56 

2 

2 

2 

2 


Flocculation Tests 

The flocculation tests (cephalin cholesterol, colloidal gold, th3anol turbidity 
and 18 hour turbidity ratio) showed a striking tendency to be positive in the 
early stages of infectious mononucleosis (Figures 1 and 2). In every one of our 
12 cases at least one of the tests was positive on initial examination (4 to 16 
days after onset). All 4 tests were positive in 8 cases, 3 tests were positive in 
2 cases, 2 tests were positive in 1 case, and only the thymol turbidity was posi- 
tive in the remaining case. 

Striking also was the tendency for these tests to remain positive for sur- 
prisingly long periods of time (Figures 1 and 2). Three patients exhibited 
normal values for the flocculation tests 47, 52, and 69 days respectively after 
onset. Five patients still showed abnormal reactions when last examined, but 
were lost to further observation. One of this group had been followed up to 
75 days after the beginning of disease. Of the remaining 4 patients, only the 
cephalin cholesterol test was done 46 days after onset in 1 and this was ab- 



INFECTIOUS MONONUCLEOSIS AND INFECTIOUS HEPATITIS 


663 




Ql 

•q 

E 

I 



— DatiS duration of Disease 

Fig. 1. Flocculation Tests: Comparison of Uie total number of patients with infectious mononu" 
^osis examined during various intervals ofter onset of disease with the number showing positive 
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2. Flocculation Tests: Comparison of tlie total number of tests in patients with infectious 
mononucleosis with the number positive during various intervals after onset. 
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normal. The other 3 showed abnormal readings for all tests except the thymol 
turbidity when last examined 225, 147, and 125 days respectively after onset. 

This tendency for the flocculation tests to be abnormal early and to remain 
so for a long time parallels, in general, our e.\'perience in infectious hepatitis’^ 
The trends on the part of the individual tests, however, cannot be accurately 
compared because the mononucleosis cases available for study during the later 
stages of disease were especially few. Nevertheless, it may be noted that, in 
comparison to infectious hepatitis, the thymol turbidity test in infectious mono- 
nucleosis tended to be even more often positive than the 18 hour turbidity ratio 
during the very early stages. In the late stages, the thymol turbidity not only 


■Ratio of 

EstcrlficA to Total Scrum Cholesterol 
During Tirat Montti of Dlscaac 


No. Patlcnh 

No Determinations 

1-15 

> 


1 

1 

IM f u4 

1 

16-30 

TOTAL NUMBER’ r"" 
NaABNORMAl-t^ 

Da^s 


I 

IM 1 10-1 

k6 1 

1 

— 1 — 1 — 1 — 1 1 1 


-I — I — I — ^ — I — ' — I — I — I 1 -I -I- 

RO 10 •<— 0 — » 10 ZO 30 40 50 


Fig. 3. Ratio of Esterified to Total Seram Cholesterol: Comparison of the total number of 
patients (left) and the total number of determinations (right) with the number abnormal during the 
first month of disease. Infectious Hepatitis (IH). Infectious Mononucleosis (IM). 

reversed its relationship with the 18 hour turbidity ratio, but also tended to 
return to normal earlier than the other flocculation tests. 

Ratio of Esterified to Total Serum Cholesterol 

An abnormal ratio of esterified to total serum cholesterol was observed in 
our mononucleosis cases only during the first month after onset. The number 
of patients exhibiting an abnormal ratio and the number of determinations 
which were abnormal were both remarkably few (Figure 3). These findings are 
in sharp contrast to those in infectious hepatitis as shown in Figure 3. The 
number of cases and the average number of determinations per patient are 
obviously not identical in these two groups. Nevertheless, comparison be- 
tween them appears to be entirely valid. In both diseases, the per cent of 
abnormal values computed from the results obtained in the first samples ex- 
amined on each case during the intervals indicated, did not differ significantly 





INFECTIOUS MONONUCLEOSIS AND INFECTIOUS HEPATITIS 


665 


from the per cent of abnormal values computed from the total samples ex- 
amined during these same intervals. This indicates that the latter values are 
representative and may be compared. In both the 1-15 and 1 6-30 day intervals, 
the difference in per cent of abnormal values in infectious mononucleosis 
as compared with infectious hepatitis proved to be statistically significant. § 

SulfohromophthaUin Excrclion in Infectious Monottiiclcosis 

Sulfobromophthalein excretion was very slightly affected in the 7 cases of 
infectious mononucleosis we were able to examine. Only 2 of 13 tests were 

TABLE S 


Svlfobromophlhalein Excretion Test In Infectiotts Mononucleosis 


CASE 

DXmATlOM or DISEASE 

% SULfODROlIOPaTIIAtEIN RETAINED* 


; days 


1 

35 

5.5 


i 47 

4.8 

2 

18 

0 . 0 »* 

8 

58 

0.0** 


197 

6.6 

9 

29 

2.2 

10 

24 

4.8 


31 

2.6 


91 

3.1 

11 

83 

4.1 


125 

2.2 

12 

6 

3.0 


46 

0.0”* 


* Except as otherwise noted represents photocolorimetric determination of per cent of dye re- 
maining in serum 30 minutes after injection of 2 mg. of sulfobromophthalein per kg. body weight. 

** Comparator block reading — 2 mg./kg. — 30 min. 

*** Comparator block reading — 5 mg./kg. — 45 min. 

abnormal (Table 5). Moreover, the maximum retention in any case was 
6.6 per cent and the serum in this instance was slightly hemolyzed. Normal 
readings were obtained at varying periods during the first month of disease 
and, of the 11 normal results, 10 were obtained at times when one or more of 
the flocculation tests was abnormal. 

Serum Alkaline Phosphatase 

As was the case with esterified to total cholesterol ratio, elevation of serum 
alkaline phosphatase was found only during the first month of illness in the 
mononucleosis cases. The incidence of elevated values, both in terms of 

§ The test for significance employed was the calculation of chi square in a 2 x 2 table under the 
hypothesis of independence. 
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patients as well as determinations, coincided closely with that in infectious 
hepatitis (Figure 4). Analysis indicated that these groups were statistically 


Scram AlkaUni FnospUaVasc 
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Fig. 4. Serum Alkaline Phosphatase: Comparison of the total number of patients (left) and the 
total number of determinaUons (right) with the number elevated during the fct month of disease. 
Infectious Hepatitis (IH). Infectious Mononucleosis (IM). 


TABLE 6 


Sennit Alkaline Phosphatase in Non- Jaundiced Patients With Infectious Mononucleosis 


DURATION 1 

PATIENTS 

1 

DETEBMINATJONS 

>20U(S-jr-R)oE>I0U(B) 

or DISEASE 1 

1 

No. 

%\VithEIev. 

No. 

% With Kiev. 

No. 

% of Tot. Det’n. 

WEM 

11 

64 

19 

63 

3 

16 


TABLE 7 

Comparative Values for Simultaneously Determined Bilirubin, Total Cholesterol and Alkaline 
Phosphatase in 3 Serum Samples Obtained From 2 Non- Jaundiced Patients With 
Infectious Mononucleosis Who Exhibited Marked Hyper phosphataseniia 


SERUM AtKALINE 

SERUM BIURUDIN (Mg. %) j 

SERUM TOTAL CHOLESTEROL 

PnOSPDATASE* 

t Min, 

Total 


1 


j 

ms.% 

33.3 

. 

0.70 

222 

28.3 



0.61 

246 

45.0 

0.21 

0.55 

1 

183 


* Shinowara-Jones-Reinhart Units. 


comparable and the chi square test confirmed a lack of significant difference 
between them. It must be emphasized, however, that nearly all the mono- 
nucleosis cases were never jaundiced, whereas all of the hepatitis cases were 





















INFECTIOUS MONONUCLEOSIS AND INFECTIOUS HEPATITIS 


667 


jaundiced or recovering from jaundice during the periods considered. The 
high incidence of increased phospiiatase activity in mononucleosis cases without 
jaundice is quite apparent when only those observations made in cases without 
jaundice are considered. As shown in Table 6, two-tliirds of such cases showed 
increased phosphatase activity during the first month of disease. In 2 of 
these cases the degree of activity was pronounced and no cause was apparent. 
As shown in Table 7, serum bilirubin and total cholesterol values determined 
at the same time were within normal limits. 

DISCnCJSSION 

A heterogenetic antibody which agglutinated sheep erythrocytes was found 
by Eaton and his co-workers” in certain cases of acute infectious hepatitis. 
Assembling their data without selection as to date of onset, and recording the 
titers as the original dilution of serum, they found titers of 1:160 or greater 
in 8 per cent of 154 cases of postvaccinal hepatitis and 13 per cent of 68 cases 
of infective hepatitis. A titer of 1 :360, however, was very rare and the titers 
in general were lower than those in infectious mononucleosis”. In contrast, 
none of our 25 patients exhibited unabsorbed titers in excess of 1:56 as ex- 
pressed in terms of final dilution of serum. Similarly, none of 37 patients with 
hepatitis developing after mumps convalescent plasma studied by Hawley 
and his associates” showed a heterophile antibody titer greater than 1:14. 
deVries”, Barker, Capps and Allen” and Dempster’ made mention that heter- 
ophile antibodies are absent or negative in hepatitis but gave no data. 
Cohn and Lidman” also stated that heterophile agglutination in their patients 
with infectious hepatitis yielded titers of 1 : 14 or less but gave no further 
details. Havens, Gambescia and Knowlton” have just completed a study of 
the heterophile agglutination in 508 soldiers with viral hepatitis. They 
found that only 16 or 3 per cent developed titers of 1:56 which were re- 
duced to 1:7 or negative by absorption on boOed guinea pig kidney. It 
appears, then, that a significant rise in sheep cell agglutinins must occur but 
rarely in infectious hepatitis. 

Though a high heterophile antibody titer may be taken as evidence favoring 
mononucleosis over hepatitis, it is incorrect to assume that a low titer es- 
tablishes hepatitis over mononucleosis. The maximum heterophile antibody 
titer in infectious mononucleosis may be delayed in its development®' 
Hence, serial studies over a period of weeks is essential before concluding that 
sheep ceU agglutinins are not increased. Even so, there still remains a not 
insignificant number of patients with what appears clinically to be mononucle- 
osis who are sero-negative. The percentage of cases with negative agglutina- 
tion tests has been reported to vary in different series from 0 to 57 ’k Even 
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with the use of confirmatory absorption studies, Dempster^ found 26 per cent 
of his cases to be definitely sero-ncgative. 

To help overcome some of these uncertainties, Davidsohn” and, more re- 
cently, Barrett have advocated the use of absorption tests. These have as 
their premise the demonstration that the antibody in mononucleosis is slightly 
or not at all absorbed by beef erythrocytes. Clinical e.x-perience witli these 
tests has shown them to be of definite value, especially in cases with border- 
line titers and in cases complicated by serum injections^- *=*. However, they 
have not proved to be uniformly satisfactory, particularly in cases with low 
titers®- SLv of our 12 cases of infectious mononucleosis were serially 

followed until the agglutinin titer had become 1 : 56 or less. In 4 cases, guinea 
pig kidney absorption was apparently complete, while in 1 case beef cell ab- 
sorption was incomplete in serum samples exhibiting these low titers. ' Despite 
these inconsistencies, it is of interest that the agglutinins in our cases of in- 
fectious hepatitis were uniformly completely absorbed by both guinea pig 
kidney and beef erythrocytes. The human liver absorption test of Eaton 
et ah® may perhaps prove useful in distinguishing low titer cases of hepatitis 
from mononucleosis. Our experience with only 8 tests, however, was dis- 
appointing. 

The high degree of positivity of the flocculation tests in infectious mono- 
nucleosis is notable. Our observations in this respect are in accord with 
those of others®- ®- ^®- The tendency for positive tests to persist 

is also impressive. The duration of positive flocculation tests in our cases 
appears to be even longer than in other groups similarly studied^®- Es- 

pecially noteworthy is the persistence of positive tests in 2 of our patients on 
whom serial observations were obtained up to 12 and almost 5 months respec- 
tively after onset. Both are young females who, despite the abnormal floccula- 
tion reactions, appear well and able to carry on their usual work. We were 
impressed by the tendency for thymol turbidity to revert to normal before the 
other flocculation tests. Evans®^ also commented that abnormal thymol 
turbidity tests were more transient than abnormal cephalin cholesterol floc- 
culation tests. On the other hand. Brown, Sims and Chfford®® found that the 
average period from onset to the last abnormal reading was a few days shorter 
for cephalin cholesterol than for thymol turbidity. 

The fact that tests accepted as measures of liver function were only in- 
frequently abnormal in mononucleosis is of great interest. Particularly so, 
since they yielded normal results even when performed during the first month 
of disease and at times when the flocculation reactions were abnormal. Our 
experience, however, is admittedly limited and the findings of other investiga- 
tors have not been uniform. Thus Cohn and Lidman^® found an abnormal 
cholesterol ester ratio in only 1 of 5 cases, but an abnormal sulfobromophthalein 
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test at some time in all of their IS cases. DcMarsh and Alt^^ Pollock® and 
Wechsler et al® also reported a high incidence of abnormal sulfobromophthalein 
tests in their cases. It is not clear, however, whether the patients studied by 
Pollock and by Wechsler and his group were jaundiced at the time the tests 
were done. 

This contrast between tlie flocculation reactions on the one hand and ac- 
cepted liver function tests on the other, raises a question regarding the sig- 
nificance of the former. The weight of evidence suggests that the flocculation 
phenomena depend essentially on alterations in serum proteins, and in the 
case of the thjonol reaction at least, on serum lipids as well*®- Infectious 
mononucleosis notoriously affects reticuloendotheh'al and lymphatic struc- 
tures throughout the bod3^ These structures are known to be intimately 
concerned with the formation and storage of serum globulin®*. The appearance 
of atypical lymphocytes in the blood and immunologic phenomena represented 
by an increase in heterophile antibodies are well recognized features of mono- 
nucleosis. Though Brown and his associates®* found no significant correla- 
tion between the heterophile antibody reaction and the cephalin cholesterol 
and th3Tnol tests, there was a rough parallelism in the progressive decline in 
these reactions in our cases. Electrophoretic analyses of the serum proteins 
in mononucleosis have revealed increases in beta and gamma globulin*®- 
In the liver, the outstanding morphologic alteration in mononucleosis is 
lymphocytic cellular infiltration, most pronounced in the peri-portal areas. 
Kupffer cell hyperplasia is also prominent. These considerations suggest 
that in mononucleosis, even more clearly than in hepatitis or other diseases 
in which the liver is involved, the flocculation phenomena are associated pri- 
marily with alterations in protein and perhaps lipid components of the serum. 
They would appear to be related to the liver changes which occur only insofar 
as the latter contribute to these alterations. 

The similarity in overall incidence of hyperphosphatasemia in infectious 
hepatitis and infectious mononucleosis during the first month of disease, ig- 
nores the important fact that all of the cases of hepatitis were jaundiced where- 
as those of mononucleosis were nearly all free of jaundice. In view of this 
important difference it is quite possible that the mechanisms responsible for 
the elevation in serum alkaline phosphatase are not identical in these disorders. 

A noteworthy feature of the serum alkaline phosphatase behavior in non- 
jaundiced patients with infectious mononucleosis, was the occasional occur- 
rence of pronounced elevations without obvious cause. The normal values 
for simultaneously determined bilirubin concentration and total cholesterol 
in those sera showing marked elevations of alkaline phosphatase lend no sup- 
port to biliary obstruction as the cause. On the other hand, they do not ex- 
clude this possibility with absolute certainty. Discrepancies of this charac- 
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ter in known cases of biliary obstruction have been repeatedly observed^'' 

The cellular aggregates in the periportal areas as well as possible enlargement 
of lymph nodes in the liver hilum could conceivably exert sufficient pressure 
on the biliary tree to bring about elevation of serum phosphatase. White 
blood cells are known to contain alkaline phosphatase and Woodard and 
Graver^' have noted increased phosphatase activity in the lymphomatoid dis- 
eases. It would not seem likely, however, that phosphatase activity of the 
degree observed in mononucleosis can be accounted for from this source. 

SUMMARY AND CONCLUSIONS 

Serial study of heterophile antibod)’’ behavior, the flocculation tests, and 
certain hepatic function tests in cases of infectious hepatitis and infectious 
mononucleosis indicated the following resemblances and differences: 

(1) Significant increases in heterophile antibody titer occur only rarely in 
infectious hepatitis in contradistinction to infectious mononucleosis. 

(2) The agglutinin in the serum of cases of infectious hepatitis differs from 
that in infectious mononucleosis in its absorbability by guinea pig kidney. 

(3) In both infectious hepatitis and infectious mononucleosis the serum 
flocculation tests (cephalin cholesterol, colloidal gold, thymol turbidity and 
18 hour turbidity ratio) show a marked tendency to be positive early and to 
remain positive for long periods. 

(4) Liver function measured by the ratio of esterified to total cholesterol 
is far less often abnormal in infectious mononucleosis than in infectious hepa- 
titis. Sulfobromophthalein excretion is also only occasionally abnormal in 
infectious mononucleosis. 

(5) It is suggested that in infectious mononucleosis, even more clearly than 
in infectious hepatitis, the flocculation phenomena are associated primarily 
with alterations in the serum proteins and perhaps lipids. They would appear 
to be related to the liver changes in the disease only insofar as the latter con- 
tribute to the alterations in the protein and lipid components of the serum. 

(6) Serum alkaline phosphatase shows increased activity in most cases of 
both infectious mononucleosis and infectious hepatitis during the first month 
of disease. However, since most of the mononucleosis cases were not jaun- 
diced while all of the hepatitis cases were jaundiced, the mechanisms responsible 
for hyperphosphatasemia may not be identical in these disorders. The degree 
of elevation of serum alkaline phosphatase in non-jaundiced patients with 
infectious mononucleosis may occasionally be pronounced. 

Ackncrwledgcment: The authors are indebted to Dr. Earle H. Spauling for making 
possible and to Mrs. Elsa R. Lynch for performing the heterophile antibody studies. 
Miss Sue Hennigar also lent valuable technical assistance. 
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INTRODUCTION 

For the purposes of this presentation, chronic hepatitis iviJI be considered 
as the sequella of acute hepatitis. Under the head of chronic (viral) hepatitis 
will arbitrarily be classified all patients who have had clinical, chemical, and 
histological evidence of active liver damage for more than six months, following 
a Icnown or presumptive attack of acute viral hepatitis. 

Since, in the e.xperience of aU students of acute viral hepatitis, the disease 
tends to be self-limiting in the vast majority of cases, one is immediately faced 
with the question as to why a very small group of patients fails to make an 
adequate recovery under conditions of bed rest, high protein, high vitamin 
intake. The answer to this question revolves around the matter of a continu- 
ing viral infection on the one hand, and the possibility of some basic metabolic 
defect on the other. We believe that the data here presented would indicate 
that both of these factors are present; but that the question of which is in a 
primary role is still to be answered. 

OBSERVATIONS 

Out of several score of acute hepatitis patients who have been studied in- 
tensively by this group, only three have fulfilled the requirements for the 
diagnosis of chronic hepatitis. This paper will concern itseE with certain ob- 
servations dealing with protein metabolism which have been obtained on two 
of these men. 

Patient C. C., a man of 25 years, had a rapidly progressing jaundice in August 
1946, while aboard ship in the South Pacific. His past history was negative except 
for mild jaundice about 10 years previously. He was first admitted to our ward in 
December 1946, at which time he was still clinically jaundiced, had multiple spider 
angiomata, an enlarged tender liver and some weakness and anorexia. No evidence 

* This work has been performed under a contract between the Office of Naval Research and the 
University of Cahfornia. 

The data here presented are derived from the joint efforts of the group who have been, or who arc 
affiliated with the Metabolic Research Unit, notably, Drs. H. C. Barton, H. A. Harper, W . E. Larsen, 

S. Margen, D. P. McCallie, G. D. Michaels, J. S. Shaver, and H. A. Weiss; a group of loyal and aWe 
technical assistants, notably, C. T. Anderson, E. K. Flanagan, J. McB. Frantz, J. R. Hess, M. E. 
Hutchin, M. F. Jack, E. E. Mecum; and four Navy Hospital Corpsmen — J. S. Czech, R. A. Springer, 

V. T. Thompson, and A. E. White. _ ... ■ n- 

Read at the Annual Meeting of the American Gastroenterological Association in Atlantic City, 
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of parasitic infestation was found. All usual liver function tests were abnormal, i.e., 
cephalin flocculation, bromsulphalein, tlu'mol turbidity, serum bilirubin, and hepatic 
glycogen storage. Two months later, at which time liver biopsj' was performed 
(Fig. 1), he was unchanged e.vcept for loss of his clinical jaundice. In the months 
which followed, he was given the benefit of all usual therapeutic agents, including 
large dosage of methionine and choline under balance stud)’^ conditions. Inasmuch 
as we had demonstrated significant nitrogen retention, coupled with clinical improve- 
ment, in some of our “cirrhosis” patients when these agents were added to a high 
protein, high vitamin intake (Fig. 2), we were unhappilj^ surprised to find no such 
effect in this man with chronic viral hepatitis — instead there was actuallj'^ a decrease 
in the positiveness of the nitrogen balance induced bj-- a diet in which the major 



Fig. 1. Liver biopsy (x 70) in patient C. C.,six months after the clinical onset of acute hepatitis, 
showing evidence of continued round cell infiltration. 


portion of the protein was derived from 150 grams of protein hydrolysate intra- 
venously, daily (Fig. 3)*. 

In September 1947, at which time his clinical and chemical status was little 
changed, another liver biopsy was obtained. An active inflammatory process was 
still present (Fig. 4). In February 1948, evidence of continuing hepatitis still being 
present, he was again placed on a balance regime, and was found to be in negative 
nitrogen balance. When testosterone** was administered, he went into postive 
balance, and so remained until the steroid was discontinued, at which time he re- 
verted to negative balance (Fig. 5). During this period of testosterone adminis- 
tration, he showed some clinical and chemical evidence of improvement. It is still 
too soon to emphasize this unduly except to note that no other agent had produced 
any evidence of benefit whatsoever. 


* The hydrolysate (Amigen) was generously supplied by Dr. Warren Cox of the 
Mead-Johnson Company. 

** The steroids used in this study were supplied through the courtesy of Dr. Ed- 
ward Henderson of the Schering Corporation. 
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Fig. 2. Nitrogen balance study in cirrhotic A. D., showing major anabolic effects of “lipotropic” 
agents, over and above a high protein diet. This man had lost all histologic evidence of fatty infil- 
tration at the time this study was carried out. 


Patient R. R., a young male of 21 years, had had a history of moderately severe 
diarrhea and moderate abdominal distress for a period of some two months before 
his admission to the metabolic ward. Because of previous residence in the tropics 
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he was put through a rigorous scardi for intestinal jrarasites, witli completely negative 
results. 



_ Fig. 3. Nitrogen balance study in patient C. C. Nitrogen retention is decreased rather than 
increased as compared to cirrhotic patient A. D., during choline and methionine administration. 

On admission, he was found to have a large liver, palpable several centimeters 
below the rib margin, and a moderately enlarged, slightly tender spleen. He had 
a pronounced hepatic fetor, multiple spider angiomata, slight abnormality of the 
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mucous membranes, suggestion of “H (leficiency”, and evidence of some weight loss. 
No histor}^ of hepatitis or of previous jaundice was obtained. Tlie “routine” liver 
function panel was abnormal throughout, as in the first jiatient. Idver biopsy was 



"EiGt 4. Liver biopsy (x 100) in finlienl C. C. olilaincd more tlian a \'car after the onset of his 
disease. Note circumscribed areas of roiiud cell infiltration. 



PERI0DS(3 DAYS) 

Fig. 5. Effect of analiolic steroids upon the protein balance in patient C. C. This study was 
done about years after the original attack of hepatitis. The testosterone preparations in periods 
3 to 7, inclusive, were in a poh'ethylene gh'col base and were absorbed from the buccal cavity. The 
steroids in periods 8, 9, and 10 were in a sugar-starch base and were apparently devoid of activity 
when administered buccally. 

compatible with an interpretation of continuing viral infection and considerable 
hepatocellular damage Fig. (6). 

Over a period of six months this man also received all the usual therapeutic agents, 
with no significant change in his clinical or laboratory status. Later, in the course 
of performing “methionine tolerance tests” (described elsewhere), it was noted that 
his urinary sulfate excretion was greatly in excess of normal (Fig. 7), and that during 
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Fig. 7. Urinani sulfate excretion in patient R. R., preceding, during, and following testosterone 
administration. The pretreatment fasting urinary sulfate is increased approximately three times 
the normal amount. 


endogenous production of anabolic steroids), was significantly low. During tins same 
period (6 weeks) lliis man lost his hepatic fetor, had a progressive decrease in the size 
of Ins liver (eventually to the point of being non-palpable), a decrease in the number of 
spider angiomata, and an increase in strength and well being to such a degree as to make 
It impossible to keep him on an inactive regime. His fiver function tests improved but 
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are still not all within normal limits. As this is written he has been permitted to 
leave the ]io.s]ntal on a regime which includes small dosage of testosterone, high 
protein, liigli vitamin diet, and moderate activity. 

DISCUSSION 

It is not the intent of the authors to present in this paper a detailed descrip- 
tion of metabolic studies in patients with liver disease; such studies are de- 
scribed elsewhere'. It is rather our intent to present the results of certain 
clinical, histological, and chemical obscrv'ations in patients with a form of 
viral hepatitis which fails to follow the usual rules. These obsen^ations do 
assuredly not establish the etiology of the disease, e.vccpt to indicate the UkcU- 
hood of a continuing low grade infectious process, and the certainty of certain 
major derangements of protein metabolism. They indicate that some in- 
dividuals with this disease are in negative protein balance, and that signifi- 
cantly increased catabolism of sulfur-containing amino acids may occur. 
They indicate equally that such metabolic disturbances ma}'^ be corrected by 
the administration of protein anabolic steroids, and that the chemical im- 
provement which results may be accompanied with rather striking clinical 
improvement. In view of the large volume of data in the literature, well 
summarized in a recent paper of Lloyd and Williams-, suggesting decreased 
production of at least some anabolic steroids in the presence of liver damage, 
and of our own findings indicating decreased 17-ketosteroid excretion in such 
patients', there may be sound theoretical reasons for administering such agents. 
It may be well to mention here that methyl testosterone in our hands and in 
the hands of other investigators has apparently resulted in jaundice in some in- 
stances. To the best of our knowledge this has not occurred with free tes- 
tosterone or testosterone propionate. Since the administration of methyl 
testosterone results in profound creatine formation and excretion®, it may well 
be that this process occurs at the expense of choline, with resultant decrease 
in phospholipid formation. This theory is being tested. In any event, since 
potent non-methylated testosterones are available, the use of methyl testos- 
terone should be considered as being contraindicated in patients with liver 
disease until further knowledge is available. 

SUMMARY 

A small group of patients, who have had proven or presumptive acute hepa- 
titis, continues to have clinical, chemical and histological evidence of active 
liver damage six and more months after the onset of the disease despite usually 
adequate ‘‘therapy”. Such patients have findings suggestive of continuing 
viral infection, and conclusive evidence of derangements in protein metabolism 
in general and of e.xcessive catabolism of sulfur-containing amino acids in 
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particular. These abnormalities of protein metabolism are corrected by the 
admmistration of certain protein anabolic steroids; such chemical improve- 
ment appears to coincide with significant clinical improvement. 
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Ample objective evidence is now available to indicate that acute viral hepa- 
titis is not infrequently followed by various types of sequelae’- How- 

ever, due to current preoccupation with laboratory methods the clinical aspects 
of this subject have been relatively neglected. This is unfortunate since 
laboratory methods applicable to the study of liver disease are not sufficiently 
advanced to provide a satisfactory picture of the disease in many cases. Thus 
it is often difficult or impossible to correlate symptoms with liver function 
tests simply because we do not understand the physiologic basis for many 
symptoms and consequently are unable to measure the appropriate functions. 
For example, a patient may have laboratory evidence of residual liver disease 
and yet his symptoms may be due to a psychoneurosis or may be on some other 
unrelated basis or on the other hand, he may have typical hepatic symptoms 
and physical findings but only minimal or equivocal laboratory evidence of 
liver dysfunction. Correlation of symptoms with histopathological findings 
is likewise often poor. This dilemma, we believe, is best solved at present by 
a consideration of the clinical picture. 

During the course of our studies of the convalescent stage of acute viral 
hepatitis in the last war’- ®- it became clear that a close correlation existed 
between the type and severity of symptoms, the presence or absence of liver 
tenderness, and the response of symptoms and liver tenderness to exercise. 
This correlation was subsequently found to hold good in the late sequelae of 
the disease, although the response to exertion is more difficult to demonstrate. 
On this clinical basis cases can be readily classified into two large groups which 
we have arbitrarily termed inactive and active hepatitis respectively (table 
No. 1). Roughly, the former represent cases with laboratory evidence of 
liver damage but without significant symptoms whereas the latter group in- 
cludes those cases with relatively severe symptoms but either with or without 
corresponding laboratory evidence of liver dysfunction. Thus, these clinical 
correlations provide an objective method for determining whether or not S3mp- 
toms are related to liver disease and have therapeutic and prognostic implica- 
tions as well but do not indicate either the severity or nature of the underlying 
pathologic changes. Laboratory data providing this information is naturally 
essential. 

INACTIVE HEPATITIS 

Inactive hepatitis, representing by far the largest group, includes those pa- 
tients with objective evidence of liver abnormality but without significant 
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S 3 Tnptoms, liver tenderness or aggravation from exercise. Since laboratory 
or histologic evidence of liver disease is essential to the diagnosis, the incidence 
will depend upon the sensitivity of the methods employed as well as the values 
accepted as normal. 

Extensive data is not available concerning incidence although such studies 
as have been made indicate that persistent bilirubinemia of the indirect type 
which is one of the more common residuals, occurs in about 25% of cases*. 
SoSer and Paulson® found the bilirubin excretion test positive in 9 of 1 1 late 
cases and Kornberg*® found it positive in 10 of 16 cases. Studies on veterans 
under way at the present time should provide a more definitive answer. 

In our experience the symptoms in this group are usually limited to fat 
intolerance, mild fatigue and occasionally slight right upper quadrant dis- 
comfort, but are more often entirely absent. The liver may or may not be 
enlarged but is characteristically not tender. Exercise does not aggravate the 
symptoms, produce liver tenderness nor alter the laboratory findings except 

TABLE 1 


Clinical Classification of Virol Hepatitis Residuals 



ACTX\'£ 

XNACIIVE 


Often severe 
+ 

-k 

-k 

10% at 4 months 
3% at 1 year 

Mild and few 

0 

0 

0 

? 




Frequency | 


occasionally in the case of the indirect type of serum bilirubin. Here we have 
noted that the bilirubinemia may increase for a period of days following strenu- 
ous exertion. 

Clinically, this condition appears to be relatively static, is not ordinarily 
associated with relapse and the prognosis is usually good unless the patient is 
subsequently exposed to severe liver trauma in which case a lowered func- 
tional reserve may result in liver failure. In some cases, of course, especially 
where bromsulphalein retention is marked, the degree of liver damage is severe 
and the prognosis may ultimately be poor. Such cases are likely to have 
marked fatigue and severe weight loss. 

CHRONIC ACTIVE HEPATITIS 

In contrast to the inactive cases, the diagnosis of chronic active hepatitis 
is made primarily on clinical grounds. In our opinion the picture is quite as 
distinctive as that of many other generally accepted clinical diagnoses'. The 
condition is characterized by relatively severe s 3 miptoms, liver tenderness and 
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a tendency to remission and relapse. Exercise aggravates the symptoms, 
makes manifest or increases liver tenderness and if sufficiently prolonged in- 
creases laboratory evidence of liver dysfunction. The fact that a relapse can 
be produced by e.xercise establishes the presence of liver disease on an objec- 
tive basis and makes it possible to determine whether symptoms arc related 
to the liver or not. The presence of only minimal objective findings after a 
period of bed rest has often lead to confusion and to the conclusion that symp- 
toms were functional in nature. Finally, it must be remembered that the 
severity of the liver injury must be determined principally by laboratory 
methods. 

In our series the incidence of chronic active hepatitis has been dependent 
upon the elapsed time from onset of the acute disease. Thus 4 months after 
acute hepatitis with jaundice 10% still had active hepatitis whereas after one 


TABLE 2 

Symptoms in 91 Consccuihe Cases of Chronic Active Eepatitis of Four Months to Four Years Duration- 

37% had Bilirtibinemia 


Lassitude and Fatigue 

Anorexia 

Flatus 

Liver Ache 

Headache 

Cramps 

Diarrhea 

Weight Loss Over 10 Pounds 


ter cenl 

99 

73 

71 

52 

49 

49 

15 

14 


year only 3% fell in this group. The remainder either became inactive or 
recovered. 

The frequency of the more common symptoms is shown in Table 2 and it 
will be noted that many symptoms occur which are not seen in inactive hepa- 
titis. Lassitude is the most disabling as well as the most characteristic symp- 
tom. It does not seem to be due primarily to weakness or easy fatigue but 
is rather a kind of inertia. Other less common symptoms are shown in table 
No. 3. Associated with right upper quadrant distress is often right lumbar 
ache and occasionally pain deep in the right chest. The other symptoms are 
ones about which there might be some question but which we feel to be defi- 
nitely part of the disease. They have frequently been observed to develop 
or to disappear in close correlation with laboratory and other evidence of 
liver disease. Competent psychiatric opinion has been obtained in all doubt- 
ful cases and has served to substantiate our opinion. The peculiar mental 
state observed in these patients is superficially similar to an anxiety state and 
is often associated with such vasomotor phenomena as hot flashes, pruritus 
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and even urticaria from heat and oral hyperthermia. In addition we have 
observed such endocrine disturbances as menorrhagia in the female and im- 
potence, gynecomastia and spider angiomata in the male. 

The physical fiinding of a tender liver especially by fist percussion is of 
prime diagnostic importance although not always easy to evaluate. When 
the pain so produced develops after a short latent period of a few seconds and 
persists for several minutes or hours, we believe that the observer can be quite 
certain that true liver tenderness is present. Tenderness in the right costo- 
vertebral angle as we originally described® is further valuable confirmation of 
hver tenderness. 

The fimal characteristic feature of chronic active hepatitis is the response 
to exercise. An aggravation of s3mptoms and an increase in liver tenderness 
develops not immediately but rather the next day and characteristically per- 
sists for several days or more even though no exercise is taken. When the 

TABLE 3 

Less Common Symptoms and Findings in Chronic Active Hepatitis 

Pain 

Severe abdominal, deep right chest pain, right lumbar ache 
Anxiety Slate 
Vasomotor Disturbances 

Pruritus and urticaria from heat or emotion 
Hot Flashes 
Oral hyperthermia 
Endocrine Disturbances 
Menorrhagia 

Impotence, gynecomastia and spiders 

the reaction is sufficiently severe, laboratory findings will also become more 
marked. This response to exercise along with its counterpart, improvement 
from bed rest, is most helpful in distinguishing the true psychoneuroses which 
are affected in an opposite manner. 

The prognosis in this group is uncertain although some cases recover or 
become inactive in a year. Others continue to have exacerbations and remis- 
sions for at least four years, although the exacerbations may occur at gradually 
increasing intervals. Some, however, develop progressively more severe liver 
disease and eventually cirrhosis. One special type of case should be men- 
tioned, namely what Watson calls cholangiolitic hepatitis or cirrhosis”. In 
this condition there is a persistent bilirubinemia involving both the direct 
and indirect types of bilirubin, a markedly elevated serum alkaUne phosphatase 
as in obstruction and often at first a negative cephalin-cholesterol flocculation 
test. 

It is of interest that chronic active hepatitis is frequently mistaken for a 
psychoneurosis. In fact we have never failed to find a munber of such cases 
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in making rounds on the ncuropsychiatric service in the army. Laboratory 
evidence of liver disease alone, unless marked, is not sufficient to establish 
the diagnosis because obviously the two may occur together. The clinical 
differentij^tion is not difficult providing the previously mentioned criteria are 
kept in mind. Too often the clinical picture is ignored and inadequate labora- 
tory tests are relied upon as in the reports of Benjamin and lioyt’^ and Cara- 
voti'®. In addition to psychoneurosis a primary diagnosis of gastritis or irri- 
table bowel are often made when in fact they are secondary to liver disease. 
Cholecystitis is frequently suspected because of a dim or absent gall bladder 
shadow due to an inability of the liver to secrete the dye”. 

SUMMARY 

It is pointed out that an appreciation of the clinical picture is essential to 
a proper evaluation of the patient witli chronic hepatitis. Laboratory and 
histological data alone are inadequate for this purpose and their value at 
present is overemphasized. The correlation of symptoms, liver tenderness 
and response to exercise are shown to provide an objective clinical yardstick. 
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DISCUSSION 

Dr. Leon Schut (Cincinnati, Ohio): I have listened with much interest to these 
various presentations and feel more and more convinced that the best and most 
information on this subject is gomg to be obtained by a combination of clinical study, 
laboratory tests, liver biopsies, preferably needle biopsies of the liver, and the phys- 
iological approach, as being carried out by Dr. Ingelfinger. 

I admit, and I think evexj'one does, that most cases of acute hepatitis recover 
completely, and I think that everyone admits that some cases develop cirrhosis. 
There are two types of sequelae tlrat interest us at the present time. One is active 
chronic hepatitis without fibrosis; the other is the type in which there is fibrosis 
early, perhaps within a few weeks or more after the acute episode. In the latter 
form, the question arises as to whether the fibrosis will heal (as a scar) or resolve, 
or go on to a chronic active hepatitis with cirrhosis. 

One patient whom we are observ’ing at present, and I regret to say we don’t have 
his slides, had a typical homologous serum hepatitis and was biopsied sixteen day 
after the onset of jaundice. The biopsy revealed in addition to the characteristic 
changes of acute hepatitis some periportal fibrosis. 

The patient improved in a laboratory sense, and at a biopsy taken one month 
later, or six weeks after the onset of jaundice, there was a disappearance of the intra- 
lobular changes, but a persistence of the periportal fibrosis. He is much better 
but what is going to happen to him? He will probably recover, but we are interested 
to see what a future biopsy will reveal. 

I should like to show a slide on another example of homologous serum hepatitus. 
You see jaundice developed on the 25th of July 1947. There was an elevated serum 
bilirubin, the cephalin flocculation was positive, there was a slightly increased thymol 
turbidity, and the serum alkaline phosphatase was normal. 

[Slide] — In the course of time his jaundice has disappeared, his cephalin floccu- 
lation is listed as S-plus on April 2, 1948 but is now negative — the first part of this 
week. You see his thymol turbidity has gradually risen to nine units in the first 
part of this month. The thymol flocculation is still 4-plus. He no longer has any 
bromsulphalein retention. — [Slide] Biopsy taken about two weeks ago, about eight 
to nine months after the onset of hepatitis, shows persistent periportal infiltration 
with lymphocytes and histiocytes, some focal intralobular change and no fibrosis. 

Volwiler and Elliott have shown by liver biopsy that a patient can have signs of 
persisting active inflammation for forty-two months following acute hepatitis with- 
out any fibrosis. 

I want to take exception to Dr. Strumia’s statement. I believe his young patient 
should have needle biopsy, because we have found it quite safe, having done four 
hundred cases without any fatality or serious consequence. We do not think the 
procedure ought to be turned loose as yet, but ought to be done by one or two men 
trained in any one given clinic. 

I should like to ask Dr. Capps if he will say a word about the mechanism of tender- 
ness of the liver in patients who do not have hepatic enlargement and presumably 
stretching of Giisson’s capsule. 
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Dr. David H, Rosenberg (Chicago, 111.); The papers just presented are of great 
interest in the elaboration and elucidation of the sequelae of acute hepatitis. How- 
ever, tlie interpretation of the clinical significance of the sequelae is difficult and varies 
greatly with difTerent patients presenting identical symptoms and signs. It should 
be emphasized tliat the vast majority of non-fatal eases of acute hepatitis, treated 
adequately according to present-day standards, jirogress to clinical recovery. Yet, 
in as many as 50 per cent or more of the patients, minimal residual symptoms persist 
for variable periods of time after tlie disappearance of the jaundice. 

In tliis latter symptomatic group we have found that tests of liver function fre- 
quently yield negative results, or that only one test is abnormal. Periportal in- 
filtration is present on histologic examination of the liver tissue of some of these, 
while in others, even in tlie presence of mild icterus, the parenchyma and periportal 
spaces are entirely normal. 

Dr. Tumen mentioned that in some of the cases hypoprothrombinemia was found 
after apparent recovery from hepatitis. I should like to ask him whether prothrom- 
bin response tests were made following the administration of Vitamin K., for we know 
that in Vitamin K deficiencies, which may develop in patients during the course of 
acute hepatitis, hypoprothrombinemia may be observed in the absence of liver 
insufficiency. 

Dr. Strumia’s report of several cases is of interest and adds to our accumulated 
knowledge, but it would be of considerable value and most desirable if we had been 
able to have studies of the histological findings in these cases. 

The finding of hepatic tenderness or of a single abnormal liver function test, while 
important in the recognition of residual hepatitis, should not necessarily be construed 
as indicative of the presence of residual hepatitis, for in some patients the liver histo- 
logically may be found normal. 

A history of jaundice in the distant past, elicited in patients with the histologic 
picture of periportal fibrosis per se, has been regarded by some authors as evidence 
in support of a preexisting virus hepatitis, but I do not believe that this conclusion 
is justified in all cases, for other conditions, notably dietary deficiencies and excesses, 
are also known to produce this microscopic picture. 

The duration and persistence of periportal inflammation seem to be related to the 
intensity and duration of the icterus, to the virulence of the infecting virus, or to the 
tissue resistance of the host, or to all of these factors. Whether or not a given in- 
stance of acute hepatitis will progress to the ultimate development of cirrhosis is 
dependent upon the integrity of the silver-staining reticulum fibers, which constitute 
the stroma network of the liver. These fibers represent a scaffolding along which 
regenerating liver cells develop in the restoration of the liver lobule, and without 
which complete loss of normal architecture of the liver ensues, with the development 
of cirrhosis. It is noteworthy that in the usual case of epidemic hepatitis, tlris re- 
ticulum framework remains intact. It is apparent that more universal and serial 
histologic studies will be required in order to determine the incidence of residual 
chronic active hepatitis. 

Finally, judicious care must be exercised in ascribing the symptoms following acute 
hepatitis to the histologic findings of perirportal infiltration, for the latter may be 
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found in individuals presenting no symptoms, and may be consistent with normal 
activity. 

Dr. Frank W. Hartman (Detroit, Mich.): I should like to confine my discusions 
to three points; first, to the matter of terminology. I notice this morning the sym- 
posium is entitled “acute hepatitis.” There is a great deal of misunderstanding and 
a great deal of confusion about terminology. It was emphasized very strongly in a 
personal instance I had, where I quoted Dr. Mallory as preferring the term “epidemic 
hepatitis,” and stated that was the official terminology of the U. S. Army. The 
clinicians jumped up and handed me a pamphlet issued by the U. S. Army in which 
they advised the name “infectious hepatitis,” so that there is that difference of opin- 
ion in the Army, and I think in civilian practice it is still much more confusing. 

It seems to me the term used by Dr. Capps is to be preferred, “virus hepatitis,” 
or “viral hepatitis,” to distinguish from other types of acute hepatitis. 

Dr. Mateer and I have introduced another “acute hepatitis” this morning, that 
is, “acute infiltrative type of hepatitis,” and that certainly is not of viral origin. 

In the second place, the pathological differentiation should be emphasized. Dr. 
Strumia quoted four cases and gave us a nice pathological picture in the fourth case, 
that, grossly and microscopically, is typical of the viral type of hepatitis and should 
be kept in mind to differentiate it form other types of cirrhosis. 

The third point is: the American Red Cross has instituted a new program for the 
collection and stockpiling of plasma. Are clinicians going to stand by and see this 
plasma distributed again without being sure that the material is going to be sterile 
and that we are not going to have again 4.5 per cent or more cases of acute viral 
hepatitis with a mortality of 10 per cent? 

Dr. James L. Borland (Jacksonville, Florida): I believe that in papers dealing 
with chronic hepatitis the cases should be grouped in the rough categories which 
seem indicated by present evidence; otherwise the discussion has no meaning. A 
great many clinicians who observed outbreaks of epidemics of hepatitis in the Med- 
iterranean and Pacific areas noted clinical differences in these cases and in those seen 
in private practice. In my own experience in an investigation of 1500 cases occurring 
on a small South Pacific island 75% of the cases showed a definite clinical pattern: 
An initial fever, a period in which there were no symptoms lasting from four to ten 
days, followed by the onset of liver tenderness, anorexia, jaundice. Therefore, some 
subdivision can be made on clinical grounds. There is evidence to indicate that 
there is a difference in the mode of transmission of the strains of virus. This results 
in some difference in the disease, even affecting the liver function tests. 

The stage at which the disease is observed, even judging from duration alone, is 
certainly important. The substance affecting the liver function tests may differ in 
the acute and chronic stage. 

I should like to emphasize Dr. Capps' point that in the early acute case of hep- 
atitis the general condition of the patient and the response of this condition to ac- 
tivity is the important thing. If convalescence is well organized, the response of the 
liver function tests to the patient’s daily activity is the crux of the matter. 
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Dr. Moses Paulson (Baltimore, Mel.); In 1934 Silver and I, in the Archive.s of 
Internal Medicine, for the first time pointed out the fact that following catarrhal jaun- 
dice in individuals who had for as far back as eighteen years previously a catarrhal 
jaundice, evidences of residual hepatitic damage exist, as shown by means of the 
bilirubin excretion test, the most delicate liver function test that we have available, 
and which has apparently been forgotten. We also pointed out in that communi- 
cation that most of these people had symptoms analogous to those pointed out by Dr. 
Capps this morning, and that in those individuals in whom symptoms were present, 
tire bilirubin test was positive, and in the individuals who manifested no symptoms 
at all, the bilirubin excretion test was negative. It was also pointed out while 
we recognized the fact that some of these people, at any rate, may eventually develop 
cirrhosis, the fact remained that even after fifteen or eighteen years following acute 
hepatitis, none of them had developed cirrhosis. 

The point I wish to emphasize is that it would do us good to use more frequently 
the bilirubin excretion test. By means of much more simple methods we can ac- 
quire the same data which W’e have today by more elaborate methods. 

Dr, J. Edward Berk (Philadelphia, Pa,)*. Several reports in the literature have 
implied that infectious hepatitis plays an important role in the production of cir- 
rhosis, because of the frequency with which a history' of previous jaundice can be 
obtained in the individuals in whom cirrhosis was established, but even if it is granted 
that every one of the occurrences of jaundice in the past represented an episode of 
acute hepatitis, it is important to us to have demonstrated that tliis evidence in the 
cirrhotic patient is significantly greater than in the population at large, if we are to 
infer that hepatitis may play an important role in the production of cirrhosis. 

I am aware of nobody supplying just what the incidence of infectious hepatitis 
with jaundice is in the population at large. We are now in the process of making a 
complete survey among medical persoimel at three universities, the University of 
Oregon, the University of Chicago, and Temple University. Unfortunately figures 
from the University of Oregon are not here. Members from the University of Chi- 
cago are present, and we have completed ours at Temple. 

To date we have surveyed over 1000 such people, varying from seventeen to forty. 
It is of interest then to note that the occurrence of infectious hepatitis with jaundice 
in each of those patients who submitted a history of having had jaundice was care- 
fully and individually examined. The incidence of hepatitis with jaundice in this 
apparently normal group of people, was 6.6 per cent. 

We might figure this magnitude or one close thereto must be significantly greater 
in cases with cirrhosis, if we are to conclude that from jaundice with hepatitis in the 
past plays an important role in the production of cirrhosis. 

Dr. Richard B. Capps (Chicago, HI.): In answer to Dr. Schiff’s question regard- 
ing the mechanism of tenderness of the liver when the liver is not enlarged, I do not 
have any really satisfactory explanation. I presume that inflammatory changes in 
the liver might affect the capsule and possibly cause tenderness, but this is not a 
very satisfactory explanation. 
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I should like to say in regard to some of Dr. Rosenberg’s remarks that we don’t 
believe that tenderness of the liver alone should be automatically accepted as evi- 
dence of liver disease. Naturally, it is not a simple matter to evaluate liver tender- 
ness. Individuals who are sensitive to pain, may apparently have liver tenderness 
with a normal liver. In questionable instances, the nature of the pain, the presence 
of costovertebral angle tenderness, and finally the response to exercise, I think will 
settle the question. 

Dr. Henry J. Ttoien (Philadelphia, Pa,): There have been a few points raised 
during the course of the discussion which require some specific comment. One of 
these is in reference to the prothrombin determinations. Because this laboratory 
procedure is one that is often unreliable, due to many circumstances, our own results 
were viewed by us with a great deal of suspicion and reviewed and repeated many 
times by the same technician. I believe that they are reliable. 

So far as the response to Vitamin K administration is concerned, as noted on one 
of our slides, we were able to give Vitamin K to five of the eight patients who had 
hypoprothrombinemia. We observed in them that the response was not what could 
be expected of an individual who had a normally functioning liver in respect to pro- 
thrombin manufacture. 

I might also say, in comment, that we could observe no relation between the labo- 
ratory evidence of continued slight liver dysfunction in our patients and the history, 
in so far as this could be determined, regarding the severity or prolongation of the 
original attack of hepatitis. 

Dr. Paulson has raised the question of bilirubin excretion test, or bilirubin tol- 
erance test, about which he and Dr. Soffer reported many years ago. I, also, regret 
that this test is not used more widely. I am sorry that neither Dr. Neefe nor Dr. 
Reinhold has appeared to enter this discussion. In using that test on numbers of 
normal individuals, however, they were unable to standardize the results, and felt 
that it was a test that was extremely difficult to use and to accept in every instance. 

Finally, I would like to say this, that the big problem concerning hepatitis, as Dr. 
Capps has already mentioned, is the fact that some of these patients very probably 
do go on later in life to develop chronic severe liver disease of a type which warrants 
a diagnosis of cirrhosis. The big problem which we, as clinicians have, is to try to 
select those patients early in their course so that whatever treatment is available can 
be applied. Unfortunately, at the present time we have no way to select these pa- 
tients, and I myself do not believe that there is any single laboratory procedure 
which at this time will help us to distinguish these patients from others who have 
had hepatitis. 

All our ideas about hepatitis and its results have to be very tentative. A great 
deal of time will be necessary before we can settle many of the questions which have 
been raised. I should like to suggest to those who are going to make the program 
for this society ten or fifteen years from now, that we have a symposium on this, 
similiar to the one to be held on vagotomy tomorrow, so that our ideas can be cor- 
related again and evaluated after many more years have passed. 
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Dk. Max M. Struaiia (Bryn Mawr, Pa.): One point I want to make is that we 
liave tried as much as lias licen possible to obtain liver biopsies, but, unfortunately, 
our requests are being turned down in a number of cases. They are often turned 
down because of the fear in the attending physician that something may happen. I 
hope that that attitude will be dissipated in the future. 

Another point which I want to make has been brought out by the question about 
jaundice. We feel that jaundice in a patient with hyperemia may be related, and 
that has been observed by others and by us. In patients that have recovered from 
attacks of infectious hepatitis there appear to be islands of liver cells either left over 
or newly formed, which arc anatomically almost isolated from the rest of the liver 
and therefore these may not participate in bile elimination. 

President Bockus: Dr. Strumia, if you don’t mind, I wish you ivould try to 
answer Dr. Hartman’s question about what we are going to do about homologous 
serum jaundice. 

Dr. Struiiia: I hoped you wouldn’t insist on my attempting to answer Dr. Hart- 
man’s question, but since it is invited, I shall be delighted to let you have my opinion. 

We are conducting a rather e.xtensive survey of intravenous administration of 
whole blood, and plasma. We have so far received something like nme hundred 
returns on the patients who have received these transfusions. It is a gigantic task 
because the reports which have appeared in the State of New York related to injec- 
tion of plasma from the American Red Cross are certainly not critical enough to be 
taken into serious consideration, but there is one point we have definitely estab- 
lished in three individual instances, and these are as follows: 

In all these three cases the patient developed jaundice following the injection, 
within six months, of a pooled lot of plasma. We were able to determine in these 
three instances the correct preceding status of all donors, and also the follow-up of 
all patients who received the same blood. We were unable to detect any instance 
of jaundice in the individuals who furnished the blood or in the other recipients of 
the same lots. 

I repeat, it is a tremendous task because there are too many people going from 
patients to doctors and from doctors to patients. We feel it is worth while con- 
tinuing. It is only by exceedingly careful evaluation that we can answer Dr. 
Hartman’s question. We are ourselves quite detached from the matter, whether it 
is good or whether it is bad. We are not discussing the use of pooled plasma, but 
I repeat, in three cases where we were lucky enough to trace every one of the donors 
and every one of the recipeints, we found no instance where two recipients developed 
jaundice from the same pool. Whether it is homologous serum jaundice, I cannot 
answer. We can simply say jaundice developed in these three cases within six months 
of receiving a single lot of pooled plasma. 

We can tell you that the clinical manifestations were definitely those of viral he- 
patitis, and that will be as much as we can tell you today. Perhaps in a year and 
a half we will be delighted to let you have the rest of the story. 
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INTRODUCTION 

When one or more of the three diagnostic sequelae of chronic relapsing 
pancreatitis, namely, diabetes, calcification and gross steatorrhea, are demon- 
strable, the diagnosis seldom is difficult. However, when the patient is seen 
in the interval between the acute episodes, when the values for enzymes in 
the serum are not elevated and when the sequelae have not developed, a pre- 
sumptive diagnosis may be made upon certain clinical features of the acute 
episodes and by exclusion of other diseases of the upper part of the abdomen; 
the diagnosis may be proved only by demonstration of deficiency of external 
pancreatic secretion. Dependable methods for demonstration of insufficiency 
of external pancreatic secretion become invaluable in the diagnosis of the disease 
in such cases. 

Intake-excretion studies in 20 cases of chronic pancreatitis herein reported 
were carried out to determine the fecal solids, fat and nitrogen in chronic re- 
lapsing pancreatitis and to determine the value of such studies in establishing 
the existence of insufficiency of external secretion and the diagnosis of chronic 
pancreatitis especially in cases in which the gross sequelae of the disease are 
absent. 


SUBJECTS STUDIED 

Intake-excretion studies were carried out on patients with varying degrees 
of pancreatic destruction secondary to chronic relapsing pancreatitis and the 
results were compared with those obtained in a group of 11 normal persons 
previously reported by some of us^ (tables 1, 2 and 3). The cases fall readily 
into two groups. In group 1 were placed 10 cases in which calcification and 
diabetes were not demonstrable (table 2). In group 2 were placed 10 cases 

* Read at the meeting of the American Gastroenterological Association. Atlantic Citv New 
Jerscy.AprilSOtoMay 1,1948. 

t Abridgment of thesis submitted by Dr. Dornberger to the Faculty of the Graduate School of 
the University of Minnesota in partial fulfillment of the requirements for the degree of M.S. in 
Medicine. 
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in which calcification or diabetes or both were demonstrable (table 3). In 7 
of the 10 eases of the latter group, gross steatorrhea was suspected because of 
the history of diarrhea, of liquid fat in the feces or of bulky stools that were 
fatty in appearance. The degree of pancreatic destruction may be assumed 
to be greater in the cases of group 2. 

PROCEDURE 

The procedure was the same as that which has been described previously^ 
All studies were carried out in the metabolic study unit and the period of 
study was three to six days, depending on the time interval necessary for 
passing the carmine markers. 


TABLE 1 

The Total Solids, Fat and Nitrogen Per Day in the Feces of Normal Persons on the Standard Test Diet* 



TOTAL SOLIDS 

TAT 

KITROCEN 

Total 

Per cent of 
total fecal 
solids 

Per cent of 
ingested fat 

Total 

Per cent of 
ingested 
nitrogen 

Averagef 

Standard deviation .... 

Minimum 

Marimum 

tm. 

27.6 i 2.2 
7.3 

13.6 

39.1 

gm. 

4.1 ±0.5 
1.5 

1.8 

6.7 

14.S± 1.1 
3.7 

9.3 

19.6 

4.0 ± O.S 

1.7 

1.8 

6.6 

gm. 

1.7 ±0.1 
0.4 

0.8 

2.5 

8.9 ± 0.8 
2.6 

4.3 

13.2 


* 101.6 gm. of fat and 117.5 gm. of protein (18.8 gm. of nitrogen) per daywere ingested, 
t The figure after the ± is the standard error of the mean. 


DIET 

The moderately high fat diet used in a previously reported study of normal 
subjects was given each patientk The calculated average daily intake was 
was follows: fat 101.6 gm., protein 117.5 gm. and carbohydrate 269.6 gm. 
This furnished 2,463 calories each day. It was required that aU food be eaten. 

LABORATORY METHOD 

The methods of determining fecal total solids, fat and nitrogen have been 
described elsewhere’^. Fecal fat was determined by a method essentially that 
of Saxon® and fecal nitrogen was determined by the Kjeldahl procedure. 

RESULTS 

Group 1. Chronic relapsing pancrealilis 'without apparent sequelae . — ^The 
data for this group of cases have been summarized in table 2 and compared 
with similar data obtained for normal persons (table 1). 
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Fecal solids. — The average daily weight of the total fecal solids was 25.1 
gm. This value is not very different from that (27.6 gm.) obtained for normal 
persons ingesting tlie same diet; the difference between the two was not sta- 
tistically significant. In 9 of the 10 cases the value for total fecal solids fell 
within the normal limits.* In 1 of the 10 cases (case 2) the average daily 
weight of the total fecal solids was 8.5 gm.; since this value was more than two 
times the standard deviation below the normal mean, it is to be considered 
presumptively abnormal, although it may have been due to the marked con- 


TABLE 2 

The Total Solids, Fat and Nitrogen Per Day in the Feces of 10 Patients ‘with Chronic Relapsing 
Pancreatitis Without Apparent Sequelae oti the Standard Test Diet 





TAT 


NITSOCEN 

CASE 

TOTAL SOLIDS 

1 Total 

1 

Par cent o[ 
total solids 

Pet cent ot 
ingested {at 

I Total 1 

1 Per cent of 

1 ingested 
nitrogen 

1 

gm. 

30.4 

1 

gm. 

3.1 

10.2 

3.1 


9.0 

2 

8.S 

3.3 

38.8 

3.3 

WSM 

6.4 

3 

24.5 

3.3 

13.6 

3.3 


9.5 

4 

17.8 

3.5 

19.4 

3.5 

mSm 

6.4 

5 

23.1 

3.8 

16.5 

3.7 


7.4 

6 

23.0 

4.1 

18.0 

4.0 

1.6 

8.5 

7 

28.7 

4.8 

16.7 

4.7 

1.4 

7.4 

8 

25.8 

5.1 

19.8 

5.0 

1.9 

10.1 

9 

36.5 

6.3 

17.2 

6.2 

1.8 

9.5 

10 

32.4 

7.5 

23.1 

7.4 

1.3 

6.9 

Mean* 

25.1 ± 2.5 

4.5 ±0.5 

19.3 ±2.4 




Standard deviation . . . 

7.9 

1.5 

7.7 

1.4 

0.3 

1.4 

Difference from nor- 
mal! 

2.5 ±3.45 

0.4 ±0.65 

4.8 ± 2.45 

0.4 ± 0.6 

Jo.2±0.16 

[o.8±2.9 


* The figure after the ± is the standard error of the mean, 
t Difference between the normal mean and the mean of this group. 


stipation encountered in the study of this patient. A value this low was not 
found in any of the normal subjects. 

Fecal fat. — ^The average daily weight of the total fecal hpoids was 4.5 gm., 
which is not very different from that (4.1 gm.) obtained for normal persons 
ingesting the same diet. The difference is not significant. In 9 of the 10 
cases the values fell within normal limits but in one case (case 10), the value 
was 7.5 gm.; since this value was more than two times the standard deviation 
above the normal mean, it may be considered presumptively abnormal. A 
value this high was not found in any of the normal subjects. The average 

* Normal mean ± two times the standard deviation was considered normal limits. 


















694 


DORNBERGER, COMFORT, WOLLAEGER AND POWER 


daily value for the percentage of ingested fat found in the feces followed the 
same pattern as that for values for total lipoids in grams. The average (19.3 
gm.) for the percentage of total dried fecal solids which was fat was greater 
than the average in normals (14.5), but the difference between the two is not 
statistically significant. In 2 cases, the percentage of fecal solids which was 
fat (38.8 and 23.1 per cent, respectively) was greater than the upper limit of 
normal. These values, being greater than twice tlie standard deviation above 
the normal mean, can be considered presumptively abnormal. However, in 
1 case, the high value arose from the abnormally low value for fecal solids 
which, as we have suggested, was probably due to constipation. In another 
study in this case, e-xternal pancreatic secretion as measured by the secretin 
test was normal and it is doubtful that the high value for total fecal soh'ds 
which was fat was due to diminished e.vternal pancreatic secretion. In the 
second case, the high value can be accounted for by the abnormal loss of fat. 

Fecal nitrogen. — ^The average daily weight of fecal nitrogen was 1.5 gm. 
This figure is not very different from that (1.7 gm.) obtained for normal per- 
sons ingesting the same diet. The difference between the two is not sigm'fi- 
cant. The average daily weight of each of the 10 patients fell within normal 
limits. 

Group 2. Chronic relapsing pancreatitis with sequelae . — Data for this group 
of cases have been summarized in table 3. The sequelae present have been 
indicated in the same table. 

Fecal solids. — ^The average daily weight (53.1 gm.) of the total fecal 
solids for this group was nearly double that (27.6 gm.) obtained for normal 
persons ingesting the same diet. The difference between the two is statis- 
tically significant. In 7 of the 10 cases, the value was definitely greater than 
any obtained in the normal, but in only 5 cases the values were more than two 
times standard deviation above the normal mean and are, therefore, to be con- 
sidered presumptively significant. 

Fecal fat.— The average daily weight (21.6 gm.) of fecal fat was more than 
five times as great as that (4.1 gm.) obtained for normal persons ingesting 
the same diet. The difference between the two is statistically significant. 
In all 10 cases, the value for average daily fecal fat was greater than that ob- 
tained in any of the normal subjects examined. In 7 of the 10 cases the values 
for average daily weight of fecal fat were much more, but in the remaining 3 
they were only slightly more, than two times the standard deviation above 
the normal mean. In all 10, the values are to be considered presumptively 
abnormal. The values for the percentage of ingested fat found in the feces 
and for the percentage of fecal solids which was fat followed a similar pattern. 

Fecal nitrogen. — ^The average daily weight of nitrogen (3.2 gm.) for the 10 
patients was nearly double that (1,7 gm.) obtained for normal persons ingest- 
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ing the same diet. The difference between the two was significant (table 3). 
In 5 of the 10 cases, the value exceeded the highest value obtained in any 
normal subject studied. In the same 5 cases the average daily values were 
more than two times the standard deviation above the normal mean and are, 
therefore, to be considered presumptively abnormal. 


TABLE 3 

The Total Solids, Fat and Nitrogen Per Day in the Feces of 10 Patients with Chronic Relapsing 
Pancreatitis with Sequdae on the Standard Test Diet 


CASE 

TOTAL SOLIDS 

TAT 

KITROCEN 

SEQUE- 

LAE* 

Total 

Per cent of 
total solids 

Per cent of 
ingested fat 

Total 

Per cent of 
ingested 
nitrogen 

1 

D 

c 

s 



gm. 



gm. 





11 

34.3 

7.7 

22.4 

7.6 

1.8 

9.5 

0 

+ 

0 

12 

37.2 

8.1 

21.8 

8.0 

1.7 

9.0 

0 

+ 

0 

13 

35.0 

8.3 

23.7 

8.2 

1.9 

10.0 


+ 

0 

14 

S2.3t 

16.8 

30.8 

16.7 

3.7 ■ 

19.7 

+ 

+ 

+ 

15 

39.7 

18.2 

45.8 

18.0 

2.2 

11.7 

-f 



16 

39.2 

19.4 

50.0 

19.2 

2.1 

11.2 

+ 


+ 

17 

53.9 

26.5 

50.0 

26.3 

3.4 

18.1 

0 

-f 


18 

66. St 

27.1 

40.7 

26.9 

4.2 

22.3 

0 

+ 

+ 

19 

87.6 

39.4 

44.9 

39.1 

5.5 

29.2 

+ 

+ 

+ 

20 

85.4 

44.1 

51.6 

1 

43.8 

5.6 

j 

29.8 

+ 

+ 

+ 


53.1 ± 6.4 

21.6 ±4.0 

38.2 ± 3.9 

21.4 ±4.0 

3.2 ± 0.5 

17.1 ± 2.6 


1 


Standard 


1 


devia- 
tion 

Difference 

20.3 

12.8 

12.3 

12.7 

1 

1.5 ! 

8.1 




from nor- 
malf , . . . 

25.5 ± 6.6 

17.5 ± 3.87 

23.7 ± 3.8 

17.4 ± 3.8 

1.5 ±0.5 

8.2 ± 2.6 


1 

1 

1 

1 


* D = diabetes; C = calcification; S = gross steatorrhea (on clinical basis alone); + = present; 
0 = absent. 

t Average of two tests. 

t Difference between normal mean and mean of this group of cases. 


COMMENT 

Several points of interest arise from a study of these data. 

1. The value for average daily total fecal solids did not exceed the normal 
upper limit in any of the 10 cases of chronic pancreatitis without sequelae, but 
it did do so in 5 of the 10 patients with sequelae. The values became abnor- 
mally high only when extensive disease of the pancreas was present. Only 
in these 5 cases did analysis of the feces for total solids demonstrate insuf- 
ficiency of external pancreatic secretion, and in these same cases the existence 
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of insufficiency of external pancreatic secretion already was known because 
steatorrhea recognizable by gross inspection of stools was present. Abnor- 
mally large amounts of fecal solids were found only when calcification and 
gross steatorrhea with or without diabetes were present to insure a correct 
diagnosis. Analysis of feces for total solids did not furnish diagnostically 
significant data in these 20 cases. 

2. The percentage of total fecal solids which was fat exceeded the limits 
of normal in 2 of the 10 patients without sequelae and in 10 of 10 cases with 
sequelae. In 1 of the 2 patients without sequelae in which the percentage was 
abnormal, the abnormally high percentage, which appears to have been due 
to an abnormally low value for fecal solids and not due to abnormal losses of 
fat and nitrogen, seemed to point to an insufficiency of external pancreatic 
secretion, however, this insufficiency was not demonstrable by other means 
and was diagnostically misleading. In the other case in which the per- 
centage was high, the value for fecal fats likewise was high. Determination 
of percentage of total fecal solids which was fat added nothing diagnosti- 
cally to the data obtained by determination of fecal fat. 

3. Abnormal steatorrhea, on the basis of fecal analysis alone, was found in 
only 1 case of chronic pancreatitis without calcification or diabetes or both 
(group 1), but was demonstrable in all 10 patients with calcification or diabetes 
or both diabetes and calcification (group 2). Excessive amounts of fecal fat 
seemed to appear when extensive destruction of the pancreas had taken place. 

4. The percentage of ingested fat lost in the feces followed the same pattern 
as did the fecal fat in grams per day. 

5. Of the total of 20 cases in which intake-excretion studies were con- 
ducted, in 7 (cases 14 to 20 inclusive) the demonstration of abnormal steator- 
rhea merely served to confirm the already recognized gross steatorrhea and 
insufficiency of external pancreatic secretion, but in another 4 cases (cases 10 
to 13 inclusive) such studies served to demonstrate an otherwise unrecognized 
slight degree of steatorrhea and insufficiency of external secretion. In the 
remaining 9 cases (cases 1 to 9 inclusive), the study failed to detect an insuf- 
ficiency of external secretion. It appears that carefully conducted intake- 
excretion studies are of value in detecting minor degrees of external 
insufficiency. 

6. Demonstration of steatorrhea in cases 11 to 20 inclusive had little diag- 
nostic value. In these cases the combination of recurring episodes of pain^ 
plus calcification or calcification and diabetes was adequate for correct diag- 
nosis. In case 10, in which calcification and diabetes were not present, the 
demonstration, by fecal analysis, of slightly abnormal steatorrhea served to 
confirm a presumptive diagnosis based on history. It appears that in the 
absence of diabetes and calcification and in the absence of elevated values for 
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the serum amylase and lipase during acute seizures or in the interval between 
acute seizures, carefully conducted intake-excretion determinations of fat 
lost may occasionally provide valuable diagnostic data. 

7. Abnormal azotorrhea was found only when calcification with or without 
diabetes was present and only when the losses of fat were sufficient to produce 
stools fatty enough to be recognized as steatorrheal by gross inspection. 

8. Analysis of feces for total fat appears to give more information in the 
early diagnosis of pancreatic insufficiency and of pancreatic disease than does 
analysis for total fecal solids or fecal nitrogen. This suggests that, as insuf- 
ficiency of external secretion progresses, excessive fecal fat appears before ex- 
cessive fecal nitrogen. 

Abnormal azotorrhea does not always accompany an abnormal steatorrhea 
and is not necessarily a part of the picture of insufficiency of external pancreatic 
secretion. 

9. The percentage of ingested fat lost ranged up to approximately 44 per 
cent. The percentage of fat lost was less than that which occurred in some 
cases of complete absence of pancreatic juice studied by some of us^; thus, 
after resection of the head of the pancreas, the percentage of ingested fat lost 
by 3 patients ingesting the same diet ranged from 55.4 to 65.1 when the pan- 
creatic duct was ligated, but the percentage of ingested fat lost by 2 patients 
after total pancreatectomy varied from 35 to 70^- This suggests that pan- 
creatic insufficiency approached completeness only in 1 or 2 of these 20 cases. 
However, because partial gastrectomy (posterior Polya anastomosis) alone is 
followed by excessive loss of fecal faP, partial gastrectomy which is part of the 
operation of partial or complete pancreatectomy may account for some of the 
loss of fat following partial or complete pancreatectomy and may narrow the 
difference between the value in absence of the pancreatic juice from the intes- 
tine after pancreatectomy and the value in chronic pancreatitis. 

10. Previous investigators^-^, have reported greater percentages of ingested 
fat lost. Intake-excretion studies on 17 previously studied patients with 
panaeatitis have been listed in table 4. In 12 of the 16 cases in which per- 
centage of ingested fat lost was determined, the value was above 50. Dif- 
ferences in the degree of destruction of the pancreas and of completeness of 
loss of external secretion in our cases and in those of previous investigators 
may be advanced in explanation of the differences in results. However, be- 
cause loss of fat reported by others was greater in many cases than that en- 
countered in cases of complete absence of pancreatic juice from the intestine, 
it seems possible that some factor other than absence of pancreatic juice was 
superimposed. 

11. The percentage of ingested m’trogen lost in the feces ranged as high as 
29.8. The percentage of ingested nitrogen lost was less than that which oc- 
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TABLE 4 


RcsuUs of Jntahe-Excretion Studies in Reported Cases of Chronic Pancreatitis 


AtJXnOR 


Harley'^ 

Brugsch* 


Tileston'*; 


Pratt“ 


Thaysen“ 


Beazell, 
Schmidt 
and Ivy® 


Frazer^” 
and co- 
workers 


DATE 

aiuoKic 

PAN'CRCA- 

Tins 

WITH 

■ 

Calculi 


Ab- 


scess 


Ab- 


scess 


Calculi 


with 

duct 

ob- 

struc- 

tion 

1912 

Dia- 


betes 

1912 

Duct 


ob- 

struc- 

tion 

1928 

Calculi 

Calculi 

1941 

Latent 

syphilis 

Calculi 

Calculi 



1946 



• 

O 

'A 

O 

5 

a 

o 

Q 

o 

g 

4— 

8 

g 

< 

> 

§ 

H 

Sn 

o 

tA 

> 

s 

t* 

H 

a 

pi 

< 

DATLY 

IITTAKE 

DATtY rnCAL VALUES 

Total solids 

Total fat 

Percentage oi 
fecal fat as 

Fat, per 
cent of 

Nitrogen 

Fftt 

Nitrogen 

Fatty acids 

Cl. 

rt 

Neutral fat 

M 

in 

*j 

&c 

a 

Dry solids 

Total 

Pey cent of 
ingested 





fW. 

gm. 

gm. 

gm. 








c 

— 

4 

+ 

196.9 

13.1 

143.8 





73.1 


5.; 

mm 

A 

— 

3 

+ 


6.1 


29.3 

47.3 

43.5 

117. S 

59./ 

46.^ 

1.; 

21.3 

A 

+ 

3 

+ 


6.2 


36.8 

59.5 

23.1 

17.4 

72.2 

48.4 

1.6 

28.6 

A 


3 

+ 

72.0 

6.2 


SO. 5 

62.5 


17.0 


53.7 

i.f 

25.4 

C 

— 

3 

+ 

67.0 

IS. 2 

123.0 

48.4 

59.0 

5.2 

35.8 

72.7 

39.6 

9.5 

62.2 

C 

- 

3 

+ 

1 

16.7 

146.0 

89.5 

37.4 


56.6 

58.9 

61.3 

8.5 

50.9 



3 

+ 

1 

19.8 






74.3 


9.6 

53.9 


- 

3 

+ 


17.6 


132.5 




139.5 


16.8 



- 

3 


H 









6.0 

58.0 

C 

■ 

3 

+ 


MU 


44.5 






7.9 

77.0 

C 



3 

+ 


10.3 








13.3 

129.1 

C 

- 

3 

+ 




84.7 




76.0 


4.2 

40.0 



■ 

I 





Percentage of 







■ 

1 





dried feces 





A 


B 

+ 

50.0 



40.9 

27.8 

21.0 

2.4 

81.8. 

>1.2 



S 

— 


+ 

20.0 



12.5 

20.0 

9.6 

6.0 

62.5; 

15.6 



A 




+ 

50.0 



6.6 


4.9 

1.8 

13.2 

L2.5 



S 




+ 

50.0 



8.7 


8.9 

11.2 

17.4; 

17.4 



A 

- 

i 

+ 

50.0 



4.6 

10.3 

4.7 

3.7 

9.2 3 

18.7 




* A = autopsy; C = clinical; S — surgical, 
•f = present; — = absent. 


curred in patients with absence of pancreatic secretion from the intestine 
studied by two of us^; thus after resection of the head of the pancreas and liga- 






























PATIENTS WITH CHRONIC RELAPSING PANCREATITIS 


699 


tion of the pancreatic duct, the percentage of nitrogen lost by 3 patients in- 
gesting the same diet ranged from 36.0 to 49.2. Similarly, after total pan- 
createctomy the percentage of ingested nitrogen lost in the feces of 2 patients 
was respectively 38 to 55 and 30 to 34'- «. This suggests that insufficiency of 
external pancreatic secretion was not complete in any of our 20 cases of chronic 
pancreatitis. Previous investigators®’ have reported percentages of 
ingested nitrogen lost greater than those herein reported. The percentages 
ranged as high as 129.1 (table 4). In fact, in 9 of the 12 cases previously re- 
ported in which this percentage was determined, the percentage loss exceeded 
the highest percentage loss in the 20 cases of this series, and in 7 of the 12 
cases previously reported the percentage loss exceeded the highest percentage 
loss in cases of total loss of pancreatic juice due to partial pancreatectomy and 
ligation of the pancreatic duct. 

12. Calories lost in the stool have not been shown in tabular form. The 
average daily caloric content of the feces in patients without sequelae was not 
significantly diSerent from that of the normal group, but in patients with 
sequelae the loss as fat and protein (nitrogen times 6.25) reached 536 calo- 
ries per day, which is about six times the average loss of normal persons. 

SUMMARY AND CONCLUSIONS 

1. Intake-excretion studies have been conducted in 20 cases of chronic 
pancreatitis. In each case the patient ingested a diet containing 117.5 gm. 
of protein, 101.6 gm. of fat and 269.6 gm. of carbohydrate, and furnishing 
2,463 calories per day. 

In 10 cases, calcification, diabetes and grossly recognizable steatorrhea were 
not present, but in the remaining 10 cases, one or more of these diagnostically 
important sequelae of chronic pancreatitis was present to insure correct diag- 
nosis without fecal analysis and to point to more advanced destruction of the 
pancreas than in the first 10 cases. 

2. The difference between the average daily fecal values for total solids, 
fat and nitrogen for the normal group and for the group of patients without 
sequelae were not statistically significant but the differences between these 
values for the normal group and the group of patients with sequelae were 
statistically significant. 

3. Fecal losses in the 20 cases varied over a wide range. The average daily 
total fecal solids varied from 8.5 to 87.6 gm. (normal limits 13.0 to 42.2 gm.), 
the average daily fecal fat from 3.1 to 44.1 gm. (normal limits 1.1 to 7.1 gm.) 
and the average daily fecal nitrogen 1.2 to 5.6 gm. (normal limits 0.9 to 2.5 
gm.). In all cases the losses were less than occurred in those patients so far 
studied by us in which pancreatic juice was excluded completely from the 
intestine and the patient had ingested the same diet. 

4. Fecal losses were roughly in proportion to pancreatic damage. Intake- 
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excretion studies showed insufficiency of external pancreatic secretion in all 
cases in which diabetes and calcification were present but in only 1 case in 
which these sequelae were absent. 

5. Carefully conducted intake-excretion studies will demonstrate unsus- 
pected insufficiency of external pancreatic secretion, and occasionally in the 
absence of other diagnostic features such studies will provide data diagnostic 
of chronic pancreatitis. 

6. Analysis of the feces for total fat appears to give information of value in 
the early diagnosis of pancreatitis more frequently than does analysis for total 
fecal solids and fecal nitrogen. 

7. Abnormal azotorrhea does not always accompany the abnormal steator- 
rhea of chronic pancreatitis. Abnormal steatorrhea apparently may precede 
the appearance of abnormal azotorrhea. 
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INTRODUCTION 

Investigators*"” using the secretin test generally agree that it is of value in 
detecting disease of the pancreas. However, the number of cases of pancrea- 
titis to which the test has been applied remains small. Lagerlof’s* series of 
11 cases of acute and 17 cases of chronic pancreatitis remains the largest. 
Diamond and SiegeP in 1940 studied 3 cases of pancreatitis and 3 cases of cyst 
of the pancreas, Hartwell* in 1941 studied 1 case of subsiding acute pancreatic 
necrosis, Pollard, Miller and Brewer® in 1942- studied 2 cases, Sjoberg** in 
1944 studied S cases and Lake® in 1947 studied 2 cases of acute pancreatic 
necrosis and 5 cases of chronic pancreatitis. We are encouraged, therefore, 
to report our experience with the test in 28 cases of chronic pancreatitis and 
to present our evaluation of the test in the detection of external pancreatic 
function and in the diagnosis of pancreatitis. 

SUBJECTS STUDIED 

The data on 20 normal subjects have been summarized in table 1. With 3 ex- 
ceptions, the data were obtained from healthy young adults; however, these 
remaining 3 subjects did not have conditions affecting the pancreas. 

The diagnosis of pancreatitis is not open to question in any of the 28 cases. 
In 16 of the 28 cases, the history of recurring attacks of abdominal pain, the 
presence of one or more of the three diagnostic sequelae of pancreatitis, namely, 
calcification, grossly fatty stools recognizable because of the bulky light- 
colored fatty appearance or because of the presence of free fat, and the finding 
at surgical exploration or necropsy (15 of 16 cases) of extensive disease of the 
pancreas, was convincing evidence of pancreatic disease. In the remaining 

•Paper read at the meeting of the American Gastroenterological Association, Atlantic City. 
New Jersey, April 30 to May 1, lOIS. 

t Abridgment of part of thesis submitted by Dr. Domberger to the Faculty of the Graduate 
School of the University of MinnesoUi in partial fulfillment of the requirements for the degree of 
Master of Science in Medicine. 

t We wish to c.\press our thanhs to Miss Elizabeth Maclay for her technical assistance. 
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12 cases, the recurring painful seizures, with features suggestive of pancreatitis, 
justified a presumptive diagnosis of pancreatitis. In 6 of 12 cases, the eleva- 
tion of values for serum enzymes during painful seizures confirmed the diag- 
nosis. In 9 of the 12 cases, surgical exploration at the Mayo Clinic, and in 
3 of the 12, surgical exploration elsewhere, served to confirm the diagnosis in 
all 12 cases. 

In all cases the secretin test was done in the interval between the acute 
seizures. In only 1 case (case 4) was elevation of enzymes, indicating activity 
of the process, present at the time the test was done. The test was repeated 
in 1 case only. In this case tlie results of the test were abnormal each time. 

The cases have been grouped according to presence or absence of the sequelae 
of pancreatitis. In group 1 were placed 12 cases of pancreatitis without ap- 
parent sequelae and in group 2, 16 with these sequelae. Because of these 
sequelae and the surgical descriptions of the pancreas, it may be assumed that 
pancreatic destruction was more marked in group 2 than in group 1. 

There were 22 males and 6 females. The age of onset fell in the first, third, 
fourth, fifth, sbeth and seventh decades of life respectively in 2, 9, 6, 4, 5 and 
2 cases. Other clinical features of cases of pancreatitis in this series were 
typical of the disease*^ 

PROCEDURE 

After the subject had experienced a twelve hour fast, a dose of 1.5 grains 
(0.1 gm.) of pentobarbital sodium was given orally. One half hour later, a 
double lumen tube, described by Agren and Lagerlof*, was introduced into the 
stomach and the duodenum. The position of the tube was checked by roent- 
gen examination in most cases. Continuous aspiration with a negative pres- 
sure of 20 to 30 mm. of mercury prevented the overflow of gastric juice into 
the duodenum and produced a continuous flow of duodenal contents. The 
duodenal contents were collected in two ten-minute periods before stimulation 
and in four ten-minute periods after stimulation. Purified secretin (Pan- 
creotest, manufactured by Astra in Sweden) was given intravenously in doses 
of 1 clinical unit per kilogram of body weight. 

LABORATORY METHODS 

The volume was measured in cubic centimeters. The concentration of 
bicarbonate was determined by the use of the volumetric apparatus of Van 
Slyke. Amylase activity was determined by the method of Norby as modified 
by Agren and LagerldP. Determination of trypsin was carried out by the 
procedure described by Agren and LagerldP, which is the method outlined by 
Willstatter, Waldschmidt-Leitz, Dunaiturria and Kiistner and modified by 
Christiansen. The activity of lipase was determined by the method of Cran- 



ANALYSIS OP DUODENAL CONTENTS 


703 


dall and Cherry as modified by Comfort and Osterberg*^ Total values for 
each ten minute period were obtained by multiplying the concentration by vol- 
ume, and total values for the forty minute period were obtained by addition 
of the total values for the four ten-minute periods. 

EESULTS 

Analysis of the duodenal contents before stimulation with secretin. — Data. 
from analysis of duodenal contents collected during the first and second ten 
minute periods before the administration of secretin are not presented in 
detail. The results may be summarized by saying that average values for 
some of the determinations were lower for the groups of patients with pan- 
creatitis than for normal persons, but that values for normal persons ranged 
so low that only when al m ost complete absence of bicarbonate and of the en- 
zymes occurred did the data confirm the known existence of extensive paren- 
chymatous destruction. 

Analysis of the duodenal contents after stimulation with secretin. Volume. — 
Stimulation of pancreatic secretion in normal persons with secretin produces a 
prompt increase in average volume of fluid secreted. The average volume 
usually reaches a peak during the first ten minute period and thereafter de- 
clines. In patients with pancreatitis the average response is similar, but the 
peak of average volume is lower. It is lower in the group with, than in the 
group without, sequelae. The greater the damage to the acinar secreting 
cells the more likely it is that volumes will not rise but remain frozen at or 
near prestimulation levels. The volume of secretion tends to remain fixed at 
prestimulation levels in those cases in which great damage to the pancreas 
has occurred, as estimated by the duration and severity of the clinical mani- 
festations of the disease, by the extensiveness of the calcification and by the 
severity of the diabetes and of the steatorrhea. 

In group 1, which consisted of 12 patients who did not exhibit thesequelae, 
diabetes, calcification or gross steatorrhea, the mean total volume for all 
patients for the forty minutes after stimulation was 89.3 cc. (table 2). This 
figure is less than the mean voliune of 122.5 cc. for the normal group (table 1), 
but the difference is not statisticcilly significant. In 7 of the 12 cases, the 
volume was lower than the minimum obtained for normal persons. In 8 of 
the 12 cases the values for volume fell within the normal limits*, but in the 
remaining 4 the values were more than two times the standard deviation below 
the normal mean and were, therefore, considered presumptively abnormal. 

In group 2, which consisted of 16 patients who did exhibit one or more of 
the three sequelae, calcification, diabetes or gross steatorrhea, the mean total 

* The incan for normal persons ± two times the standard deviation has been considered normal 
limits* values bevond those limits have been considered presumptively abnormal. 
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TABLE 1 


Fofjics/or ylTcrogc Concoifrotion of Bicarho)iatc and for Total Volume, Bicarhonak, Amylase, Trypsin 
and Lipase in Normal Persons in the Forty Minute Sample after Stimulation with Secretin 


imi 

VOIMISZ 

mcARnoNATi: 

AUYLASE, CU, 

TUYtSlS^CC. OT 

tenth-korual 

trpASE, cc. OP 


Millimols per 
cubic centimeter 

Mitlimols, 

total 

OP MALTOSE 

POTASSIUM 

nVDROXZDE 

TWTSTrETn-KORUAL 
SODIUU HYDROXIDE 

Hi 

cc. 

20 ■ 

12 

12 

20 

20 

19 


122.5 zb 6.4 

0.105 zfc 0.00-1 

14.8 zb 1.0 

91.0 zb 9.6 

117.7 zb 11.4 

10,519 zb 1,335 

devia- 
tion. .. 

28.7 

0.014 

3.5 

43.0 

49.4 

5,820 

Maxi- 


1 




mum.. 

192 

0.128 

17.75 

266.0 

20S.0 

20,760 

Mini- . . . 







mum.. 

90 

0.072 

10.70 

1 

29.0 

79.0 

539 


* The figure following the zb is the standard error of the mean. 


TABLE 2 


Values for Concentration of Bicarbonate and for Total Volume, Bicarbonate, Amylase, Trypsin and 
Lipase in 12 Patients with Chronic Relapsing Pancreatitis Without Sequelae for the Forty 
Minute Period Following Stimulation with Secretin (Group 1) 




BtCAROOSATE 


TRYPSIN, CC. OT 

LIPASE, CC. OP 





AMYLASE, CM. OP 

TENTH 'NORMAL 


CASE 

VOLUME 

MUUmols per 
cubic ccntimcler 

MiltimoU, 

total 

MALTOSE 

POTASSIUM 

BVOROXIDE 

NORMAL SODIUM 
BYDROXDE 

1 


mM 

14.2 

54 

165 

6,858 

2 



13.8 

113 

145 

22,471 

3 

140 


11.6 

114 

148 

8,920 

4 

116 


10.3 

14 

153 

16,466 

5 

101 

0.098 

9.9 

135 

112 

16,084 

6 

87 


5.7 

56 

95 

14,662 

7 

81 


4.8 

131 

71 

2,416 

8 

66 


5.0 

57 

44 

3,316 

9 

58 


3.9 

56 

60 

7,790 

10 

41 


2.4 

10 

52 

5,671 

11 

41 


2.3 

36 

29 

5,119 

12 

33 


1.3 

25 

24 

956 

Mean* 

Standard 

89.3 ± 12.7 

0.075 zb 0.005 

7.1 zb 1.3 

66.8 zb 13.0 

91.5 zb 14.9 

51.7 

9,227 zb 1,936 

6,712 

deviation 

DiSercnce*t 

. 44.0 

0.017 

4.6 

45.1 



from 

normal.. 

33.2 zb 13.3 

0.030 zb 0.002 

7.7 zb 1.7 

24.2 zb 16.6 

26.2 zb 19.0 

1,292 zb 230 


* The figure following the ± is the standard error of the mean, 
f Difierences between the normal mean and the mean of this group. 
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volume was 53.3 cc. (table 3), -wliicli was less than half the mean total volume 
for the normal group (table 1). The difference between the two means (69.2 
cc.) is statistically significant. In every one of the 16 cases, the volume was 
lower than the minimum (90 cc.) obtained for normal persons, but the value 
in only 9 of the 16 cases was presumptively abnormal. 

Bicarbonate. — After stimulation with secretin, the average concentration 
of bicarbonate behaves in a fashion similar to that of average volume. It in- 

TABLE 3 

Vfliuej /or Concentration of Bicarbonate and /or Total Volume, Bicarfconafe, Amylase, Trypsin and Lipase in 16 Patients 
ssith Chronic Relapsint Pancreatitis unth Seguelae /or the Forty Hinutc Period Fotlovinz Stimulation vith 

Secretin {Group 2) 


CASE 

VOLCUE 

bicarbonate 

AUYIASE.CU. ^ 

TftvrSTN.cc. 
OF TENTH- 

UPA^E, cc. 

OP TWENTIETH- 

SEQUE- 

LAE* 

Millimols 
per cubic 
centimeter 

Millimols, 

total 


NORUAL 

SODIUli 

HYDROXIDE 


SlUU HY- 
DROXIDE 

D 

c 

s 


cc. 









13 

87 

0.060 


27 

95 

13.10S 

0 

0 

+ 

U 

86 

0.055 


47 

85 


0 

0 

+ 

15 

82 

0.063 


28 

50 


+ 

+ 

0 

16 

77 

0.040 


18 

67 

2.438 

0 

0 

+ 

17 

67 

0.053 


34 

72 

5.934 

0 

0 

+ 

18 

66 

0.028 

1.8 

— 

47 

2,860 

+■ 

+ 

4* 

19 

66 



19 

65 

1,170 

+ 

+ 

0 

20 

sot 

0.051 

2.9 

11 

30 

■S H 

+ 

0 

+ 

21 

49 

0.078 

3.1 

38 

56 



0 

0 

22 

48 

0.035 

1.7 


51 


+ 

+ 

+ 

23 

47 

0.015 

0,7 


14 

2.344 

0 

+ 

+ 

24 

35 

0.022 

0.8 


30 

1,277 

+ 

+ 

+ 

23 

32 

0.027 

0,9 


26 

1.878 

+ 

0 

0 

26 

32 

0.045 

1.4 


29 

2,910 

+ 

+ 

0 

27 

16 

0.030 

0.5 

8 

7 

620 

0 

+ 

0 

28 

13 

0.015 

1.3 

1 

20 

143 

0 

+ 

.. 

+ 

Meant 

53.3 ±5.9 

0.047 ±0.005 

2.5 ±0.3 

17.8 ±3.8 

46.6 ±6.5 

3,800 ±877 


■ 


Standard 








■ 


deviation 

23.8 

0.019 

1.8 

14.8 

25.9 

3,506 


■ 


BiSerencell from 










normal 

69.2 ±9.0 



73.2 ±12.0 

71.1 ±13.8 

6.719 ±164 


1 



• D = diabelesjC *» calcification; S gross steatorrhea rccogoUed clinically; + »* present;© = absent, 
t Average ol two tests. 

X The figure following the ± is the standard error of the mean. 

( Difierences between normal mean and mean of tMs group. 


creases rapidly, but does not reach its peak until the second ten minute period 
and thereafter declines. In patients with pancreatitis, the average concentra- 
tion of bicarbonate behaves in a similar fashion, but the peak of the average 
concentration is lower in the cases of pancreatitis than in normal persons. 
The peak is lower in cases of pancreatitis with sequelae than in cases of the dis- 
ease without sequelae. The greater the damage to the pancreas, the lower 
the peak and the more likely it is that the concentration will remain fixed 
near the prestimulation level. 
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In group 1, the average mean concentration of bicarbonate for the forty 
minute period after stimulation was 0.075 millimols per cubic centimeter 
(table 2), a figure considerably below the figure of 0.105 millimols for normal 
groups (table 1). The difference between the means (0.030 millimols) is 
statistically significant. In 5 of the 12 cases, the value was lower than the 
lowest value obtained for normal persons. In the same 5 cases the average 
concentration of bicarbonate for the forty minute period was presumptively 
abnormal. In an additional 2 cases, the values, being about equal to the 
lower limit of normal, might be inteqjretcd similarly in clinical practice. 

In group 2, the average concentration of bicarbonate for the forty minute 
period was 0.042 millimols per cubic centimeter (table 3), a figure much less 
than tlie value of 0.105 millimols for normal persons (table 1). The dif- 
ference between the two means (0.063 millimols per cubic centimeter) sta- 
tistically is significant. In 14 of the 15 cases in which the concentration of 
bicarbonate was determined, the value was less tlian the minimal value ob- 
tained for normal persons. In the same 14 cases the average concentrations 
for bicarbonate were presumptively abnormal. 

It is of interest to note that the highest concentrations attained during four 
ten-minute periods after stimulation in each of the 12 normal persons were 
respectively 0.150, 0,110, 0.140, 0.100, 0.150, 0.170, 0.110, 0.120, 0.140, 0.130, 
0.126, and 0.132 millimols equivalent per cubic centimeter, that the highest 
concentration reached in those cases of group 1 in which the mean concentra- 
tion for the forty minute period was presumptively abnormal was 0.098, 
and that the highest concentration in the cases of group 2 was 0.078 millimols 
per cubic centimeter, values that were lower than any of the corresponding 
values in normal persons. It appears that the diseased pancreas loses not 
only its ability for sustained secretion of bicarbonate, but also for attaining 
the high values reached by the normal pancreas. 

The mean total bicarbonate for the forty minute period for the 12 cases of 
group 1 was 7.1 millimols per total sample (table 2). This value is much less 
than the corresponding value (14.8 millimols) for normal persons (table 1). 
The difference between the means (7.7 millimols) statistically is significant. 
In 9 of the 12 cases, the value was less than the minimal value obtained for 
normal persons. In 7 of the 12 cases, the value for total bicarbonate was pre- 
sumptively abnormal. 

The mean total bicarbonate for the 15 cases of group 2 in which bicarbonate 
was determined was 2.5 millimols per total sample (table 3), a value much below 
that (14.8 miUimols) for normal persons (table 1). The difference between 
the two means (12.3 millimols) statistically is significant. In 15 of 15 cases 
the value for total bicarbonate was presumptively abnormal. Values for 
total bicarbonate were presumptively abnormal in those cases in which the 
peak concentration and average concentration of bicarbonate were low. 
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Enz3Tnes.— In normal persons the average concentration of each enzyme is 
essentially the same in the first ten minute period as in the prestimulation 
period, but falls in the second ten minute period after stimulation and there- 
after rises to normal. This behavior is less characteristic of lipase than of 
amylase and Itj-psin. In cases of pancreatitis the average concentrations tend 
to remain the same or to rise slightly above prestimulation values, but show a 
distinct tendency to be lower than in normal persons. This difference is more 
marked in cases of pancreatitis with sequelae than in those without sequelae. 
The fall in the second ten minute period is more marked in cases of pancreatitis 
without, than in those with, sequelae. In short, the average values in cases 
of pancreatitis with sequelae are lower in the prestimulation period, tend to 
remain at prestimulation levels in the first ten minute period and to fall little 
or none in the second ten minute period. Enzymes in general show a tendency 
to be fixed at low concentrations when the pancreas is badly diseased. 

The concentrations of enzymes rarely disclose insufficiency of external 
pancreatic secretion. Thus, the mean concentration of trypsin for 20 normal 
persons during the second ten minute period after stimulation, when average 
concentrations reach their lowest values, was 0.75 db 0.06 cc., expressed in 
terms of tenth-normal potassium hydroxide per cubic centimeter of duodenal 
contents, and the normal limits, 0.23 to 1.27 cc. Thus, the value for concen- 
tration during this period must be very low or nil before it is presumptively 
abnormal. Actually, in only 2 of the 28 cases of pancreatitis studied did this 
value fall below 0.22 cc.. 

Because much emphasis has been placed on the values for total enzymes in 
the diagnosis of pancreatic disease, analysis of data pertaining to total enzymes 
per forty minute sample is of considerable interest. The mean value for total 
amylase for the cases of group 1 was 66.8 gm., expressed in terms of maltose 
per cubic centimeter of duodenal contents (table 2), a value somewhat less 
than the mean value (91.0 gm. of maltose) for the normal group (table 1). 
However, the difference between the two means is not significant. In 3 of the 
12 cases, the value was lower than the minimal value (29 gm. of maltose) 
obtained for normal persons, but the values for total amylase in all cases fell 
within normal limits and were, therefore, presumptively normal. The mean 
value for total amylase for the IS cases of group 2 in which amylase was deter- 
mined was 17.8 gm. of maltose (table 3). This figure is much less than the 
mean value for total amylase for the normal group (91.0 gm. of maltose) 
(table 1), and obviously the difference between the two means is statistically 
significant. In 12 of the 15 cases, the value was less than the lowest value 
(29 gm. of maltose) obtained for normal persons, but in only 4 of the 12 
were the values presumptively abnormal. 

The mean value for total trypsin for the cases of group 1 was 91.5 cc. of 
tenth-normal potassium hydroxide (table 2). This value is somewhat lower 
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than that (117.7 cc.) for the normal group (table 1). The difterence between 
the means (26.2 cc.) is not statistically significant. In 6 of the 12 cases, the 
value for total trypsin was less than the minimal value (79 cc.) obtained for 
normal persons, but the value in each of the 12 cases, falling within normal 
limits, was presumptively normal. The mean value for total trypsin for the 
cases of group 2 was 46.6 cc. of tenth-normal potassium hydro.vide (table 3). 
This figure is much lower than the mean value for total trypsin for normal per- 
sons (117.7 cc.) (table 1), and the difference between the two means is sig- 
nificant. In 14 of the 16 cases, the value for total trypsin was less than the 
minimal value (79 cc.) obtained for normal persons, but in only 2 cases were 
the values presumptively abnormal. 

The mean value for total lipase for the cases of group 1 (table 2) was 9,227 
cc. of twentieth-normal sodium hyroxide, a value slightly below the mean for 
total lipase (10,519 cc.) in the normal group. In none of the 12 cases was the 
value lower than the lowest value obtained for normal persons (539 cc.) and 
the value in each of the 12 cases was presumptively normal. The mean value 
for total lipase in the cases of group 2 (table 3) was 3,800 cc. of twentieth- 
normal sodium hydroxide. This figure is much below the normal mean (10,5 19 
cc.) (table 1) and the difference between the two means is statistically signif- 
icant. In only 1 case was the value for total lipase lower tlian the minimal 
value (539 cc.) obtained for normal persons, and in all 16 cases, the values feU 
within normal limits. 

The differences between the normal means and the means for group 1, for 
total amylase and trypsin were not significant, but they were significant for 
group 2. The differences between the normal means and the means for total 
lipase in both groups 1 and 2 were significant. Regardless of the significant 
differences in the means, values for total enzymes in the individual case rarely 
were presumptively abnormal. 

SUMMARY AND DISCUSSION 

Lagerlof^; Pratt, Brugsch and Rostler^®; Pollard, Miller and Brewer®, and 
Lake® recorded values for one hour after stimulation with secretin, and Diamond 
and Siegel® for sixty and eighty minutes. Because we have chosen to present 
data for the forty minute period after stimulation with secretin, comparison 
of our normal data with those of previous investigators has been possible only 
in a limited way. We have shortened the test in the interest of the patient 
and because the maximal effect of secretin is measured in the forty minute 
period after injection. We believe the results are equally as informative as 
those obtained from longer periods of study. 

Werthessen'" has analyzed data from the normal series of Agren and Lager- 
lofi; Diamond and Siegel® ; Hartwell®, and Pratt, Brugsch and Rostler*®. He 
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discarded the data of Pratt, Brugsch and Rostler because the secretin used 
was found subsequently to be 50 per cent below normal strength. In analysis 
of Hartwell’s data he found that it would be necessary to pump for one hour 
without obtaining secretion to make a valid deduction on the basis of volume, 
and that a negative quantity of enz 3 anes would have to be secreted in order for 
some of the determinations of enz 3 anes to be considered significant. He was 
not able to combine for analysis the data regarding volume and enzymes from 
authors other than Hartwell, because standards were not interchangeable; 
however, because the values for bicarbonate were in basic units, he was able to 
combine and analyze the data of Agren and Lagerlof^, Diamond and SiegeP, 
and Hartwell^ pertaining to concentration of bicarbonate. He found that 
that average values in the respective series were 0.115, 0.105 and 0.113 milli- 
mols per cubic centimeter and for the total group, 0.110 millimols per cubic 
centimeter. The similarity of the value for average concentration in the forty 
minute period for our normal series (0.105 millimols per cubic centimeter) is 
obvious. 

The secretin test gives reliable information only when the strength of the 
secretin is standard and when the duodenal contents have been quantitively 
aspirated, uncontaminated by acid gastric contents. Because, during the 
period when tests on patients with pancreatitis were being done, normal values 
were obtained in conditions such as duodenal ulcer and nontropical sprue, it 
seemed safe to assume that the strength of the secretin used was satisfactory. 
Great care in the technics of aspiration was exercised and data from those 
cases in which the technic was not good were discarded. 

Statistical analysis of data from normal persons discloses that the variability 
of values for total enzymes is so large that a value in an individual case can be 
considered presumptively abnormal only if it is zero or very low. On the 
■ contrary, the ranges of values for volume, and for concentration of bicarbonate 
and total bicarbonate as disclosed by the standard deviation are relatively well 
defined at a level considerably above zero, and we cannot agree with Werthes- 
sen'^ that values for volume must be nil before they are significant. Lagerlof ’s 
analysis of data from 48 normal persons disclosed similar trends. It is not 
surprising that values for volume and bicarbonate are of greater significance 
than values for enz 3 Tnes, because pure secretin is an active stimulant of secre- 
tion of water and bicarbonate, and merely washes out the enzymes. It ap- 
pears that active secretion of the enzymes is in response to stimulation of the 
Vagus and to pancreozymin 

In 18 of the 28 cases, abnormal steatorrhea was not recognized clinically. 
In these 18 cases, abnormal external pancreatic function was not suspected. 
Presumptively abnormal values for total volume, average concentration of 
bicarbonate, total bicarbonate, amylase, trypsin and lipase were found, re- 
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spectively, in 8 of 18, 9 of 17, 12 of 17, 1 of 17, 1 of 18 and 0 of 18 cases in 
which these determinations were made. Presumptively abnormal values 
for volume and bicarbonate or for bicarbonate alone in 12 of the 18 cases dis- 
closed unsuspected insufficiency of the external pancreatic secretion; those for 
enzymes, in only 2 cases. 

In the remaining 10 of tlie 28 cases, abnormal steatorrhea was recognized 
clinically, and the existence of insufficiency of external secretion was at least 
strongly suspected before laboratory studies were made. Presumptively ab- 
normal values for total volume, concentration of bicarbonate, total bicarbonate, 
amylase, trypsin and lipase were obtained respectively in 5, 10, 10, 3, 1, and 

0 of the 10 cases. Presumptively abnormal values for volume and bicarbonate 
or for bicarbonate in 10 of 10 cases confirmed the clinical impression of e.xist- 
ing pancreatic insufficiency, while the values for enzymes gave such an im- 
pression in only 3 cases. Determinations of volume, concentration of bicar- 
bonate and total bicarbonate appear to be the part of the secretin test that is 
most informative of the state of external function of the pancreas. Determi- 
nations of total enz3Tnes did not furnish information not given by determi- 
nations of volume and bicarbonate. 

The secretin test furnished presumptively abnormal values for total 
volume, concentration of bicarbonate, total bicarbonate, total amylase, total 
trypsin and total lipase respectively in 4, 5, 7, 0, 0, 0, of tlie 12 cases of group 

1 (table 2) in which the sequela,e, calcification, diabetes and gross steatorrhea 
were not demonstrable. Thus in 7 of 12 cases in which those diagnostically 
important sequelae were not present to confirm the diagnosis of pancreatitis, 
presumptively abnormal values for volxime and bicarbonate or for bicarbonate 
disclosed disturbance of external pancreatic secretion and furnished laboratory 
evidence of pancreatic disease which aided in diagnosis in the event the patients 
were seen only in intervals between attacks when serum enzyme values were 
normal. Determinations of total enzymes were of no assistance. In the 
remaining 16 cases (group 2, table 3) the diagnosis of chronic pancreatitis 
based upon the history and one or more of the three sequelae, calcification, 
diabetes and gross steatorrhea, could not be questioned. Presumptively ab- 
normal values for total volume, concentration of bicarbonate, total bicarbonate, 
total amylase, total trypsin and total lipase were found in this group respectively 
in 9 of 16, 14 of 15, 15 of 15, 4 of 15, 2 of 16 and 0 of 16 cases in which the 
factors were determined. Thus, determinations of total volume, of concentra- 
tion of bicarbonate and of total bicarbonate furnished evidence of disturbance 
of external secretion and of pancreatic damage in every case of this group 
in which bicarbonate was determined, but in no case did determination of 
enzymes add to information obtained from determination of volume and bicar- 
bonate. However, the secretin test was not necessary for diagnosis in these 
16 cases in which the diagnostic sequelae of pancreatitis were present. 
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These studies suggest that determination of enzymes might be deleted from 
the test without impairing its importance. In fact, the only good reason for 
retaining determination of enzymes, and in particular that of amylase, is to be 
found in the occasional case in which the value for amylase is low and the 
values for volume, bicarbonate and other enz 3 mies are normal. This is the 
type 1 response of Lagerlof. An example of this type of response is found in 
case 4 of group 1 (table 2). Such a response appears to be a reliable index of 
pancreatic disease but it has been observed too infrequently to judge finally 
of its value. 

A rough correlation exists between the degree of destruction of the pancreas, 
as judged by the severity of the clinical course and the pathologic findings 
at operation or necropsy, and the result of the secretin test. In 4 cases (1, 
2, 3 and 5) the response to secretin was within the normal range and the dis- 
ease was relatively mild. In case 2 a single attack of pain had occurred one 
month before registration. This attack was preceded by intermittent mild 
epigastric bloating and distress of four years’ duration. At e.xploration one 
month before admission the surgeon performed cholecystostomy and cholelith- 
otomy and noted an inflammatory mass in the pancreas. In case 3 painful 
seizures up to ten days in duration had recurred every six months over a period 
of four years. At exploration two and one half years before admission an 
acute pancreatitis with necrosis had been found. In case 5 two acute seizures 
in a period of three months preceded the secretin test. The surgeon found a 
subacute pancreatitis, grade 2. In case 1 infrequent attacks over a period 
of eleven years preceded surgical discovery of an edematous pancreatitis nine 
months before the secretin test was given. In a fifth case (case 4), except for 
attacks of pain one and eight years after cholecystectomy performed fifteen 
years previously, the recurring seizures had been experienced during the nine 
months before admission. A mild jaundice and a slight elevation of the serum 
lipase indicated continued activity of the process, but the patient had been 
free of pain for ten days. Exploration revealed a stone in a stump of the gall- 
bladder, a dilated common bile duct and chronic pancreatitis, grade 1, which 
was localized to the head of the pancreas. It was in this case that Lagerlof’s 
type 1 response was found. In another 7 cases (cases 6, 7, 8, 9, 10, 11 and 
12) the response to secretin was subnormal and in all 7 cases surgical explora- 
tion at the clinic, or elsewhere, disclosed a diSusely diseased pancreas. In 
the remaining 16 of the 28 cases in which the sequelae of pancreatitis, namely, 
diabetes, calcification or steatorrhea together with the finding at operation 
of extensive destruction of the parenchymal structures, the results of the secre- 
tin test were, on the average, more abnormal than in the preceding 7 cases. 

In 14 cases of this series, anal 3 ^sis of feces for total solids, fat and nitrogen, 
as well as anatysis of the duodenal contents after stimulation with secretin, has 
been performed. Comparison of the results obtained by these two methods 
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of detecting disturbance of the external function appears to indicate that the 
secretin test is the more sensitive test of abnormal external function. In 3 
cases, neither fecal analysis nor the secretin test indicated insufficiency of 
external pancreatic secretion. In 4 cases, fecal analysis did not, but the se- 
cretin test did, disclose impairment of function. In another 3 cases in which 
the values for total fecal fat were presumptively abnormal, but just above 
the upper limits of normal (fecal nitrogen values were normal), the secretin 
test disclosed definite impairment. Finally, in 4 cases, both fecal analysis 
and the secretin test showed definite impairment of external function. In 
each of the 4 cases gross steatorrhea was present clinically. In short, in 7 of 
the 14 cases the results of the two tests were in agreement. In 4 cases the 
secretin test demonstrated impairment of external secretion when fecal analysis 
did not, and in another 3 cases the secretin test perhaps gave more definite 
evidence than did fecal anatysis. The secretin test disclosed insufficiency of 
external secretion more often and appears to be of greater value in the diag- 
nosis of chronic pancreatitis than does fecal analysis. 

In practice, the diagnosis of pancreatitis is not based upon the secretin test 
alone; it is based upon clinical and laboratory data other than the secretin 
test. The secretin test alone will not distinguish between impaired external 
function due to pancreatitis and that due to other causes. The frequency with 
which the secretin test will aid in the diagnosis of pancreatitis and its ultimate 
value will be determined by the frequency with which it is applied to cases of 
pancreatitis without diagnostic sequelae, seen only in the interval between 
seizures when values for serum enzymes are not elevated. 

CONCLUSIONS 

The duodenal contents in 28 cases of proved chronic pancreatitis have been 
analyzed for volume, bicarbonate and enzyme content before and after stimula- 
tion with secretin. 

Analysis of duodenal contents before stimulation with secretin disclosed 
disturbance of external function only when parenchymatous damage was ex- 
treme and then very rarely. 

The values for volume of duodenal contents, for concentration of bicarbonate 
and for total bicarbonate for the forty minute period after stimulation dis- 
closed insufficiency of external pancreatic secretion in aU cases of pancreatitis 
with extensive destruction of the parenchymal structures as indicated by the 
presence of calcification, diabetes and steatorrhea. The same analyses of the 
duodenal contents in cases of chronic pancreatitis without these evidences of 
extensive damage disclosed disturbance of external function in more than half 
of the cases studied. Analysis of the duodenal contents for total enzymes se- 
creted in the forty minute period after injection of secretin disclosed disturbance 
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of external function only in a few cases of pancreatitis, usually in those with 
marked destruction of the parenchyma. 

Determinations of values for total volume, concentration of bicarbonate 
and total bicarbonate are the important part of the secretin test. It appears 
from this study that the test could be simplified, without detracting seriously 
from its value, by limiting the determinations to those of volume, concentra- 
tion of bicarbonate and of total bicarbonate and by shortening the period of 
collection of duodenal contents to forty minutes after stimulation with secretin. 

Values for volume, for concentration of bicarbonate and for total bicarbonate 
following administration of secretin gave evidence of insufficiency of external 
function and were of diagnostic importance in cases in which the diagnostic 
sequelae of pancreatitis were not present. Also, such values gave evidence of 
insufficiency of external function when stool analysis did not. 

The secretin test has a definite but limited place in the diagnosis of pancrea- 
titis. 
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STUDIES IN PANCREATIC FUNCTION 
I. Preliminaiiy Series of Clinical Studies ■with the Secretin Test* 
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(with the technical assistance of Caryl Klein, B.A.) 

From the Medical aitd Surgical Services, and the Gastroenterology Research Laboratory, The Mount 

Sinai Hospital, Nesu York City 

In 1902 Bayliss and Starling^ showed that the flow of pancreatic juice and 
bile was stimulated by a hormone, secretin, which is produced by the action 
of acid and ch3Hne on the duodenal mucosa. The use of this hormone for the 
study of external pancreatic secretion was initiated in France by Chiray and 
his coworkersl In 1934 VoegtUn, Greengard, and Ivy® conducted an exten- 
sive investigation of both the human and the canine response to secretin, using 
a duodenal extract prepared in their laboratory. The early studies were ham- 
pered by the impurity of the secretin extracts and the difficulty in obtaining 
uncontaminated duodenal juice quantitatively. These obstacles were subse- 
quently overcome by Hammersten who produced a nontoxic, cholecystokinin- 
free secretin; and by his pupils, Agren and Lagerlof, who drained the duodenum 
by means of a double-lumen gastroduodenal tube under constant suction. The 
extensive studies of these Swedish investigators^ • ® ® ® • », later confirmed 

in America by the work of Diamond*®- and others*®, established the 
characteristics of the normal secretin response and the clinical significance of 
this response as a test in pancreatic disease. 

The present study was started almost 2 years ago to investigate pancreatic 
function, not only in suspected pancreatic disorders, but also, in such disease 
groups as obstructive jaundice, hepatitis, postcholecystectomy syndrome, and 
ulcerative colitis — with a view to the addition of the secretin pancreatic test 
to the diagnostic armamentorium of the Hospital. This report deals with the 
findings in 145 cases. 


PROCEDURE 

The tests were all performed with tlie patient in the fasting state. Under 
fluoroscopic control, a Diamond radio-opaque double-lumen gastro-duodenal 
tubej was placed in the duodenal loop. The tip of this particular tube was 
always positioned at the ligament of Treitz, as illustrated in Fig. 1. Both 
gastric and duodenal outlets were maintained under constant suction by means 
of a Gomco electric pump. After the duodenal aspirate had become crystal 

* The authors wish to a knowledge their thanks to Dr. Ralph Colp and to Wyeth, Inc. for their 
support of this work, as well as to Dr. Joseph S. Diamond for his kind advice and assistance, 
t Dr. Ralph Colp Fellow in Experimental Surgery, 
j Manufactured by Davol Rubber Company, Providence, R.I. 
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dear and alkaline, the drainage fluid was collected for a control period of 20 
minutes. Following this, 1 dinical unit of secretin/kg. body weight, the 
standard submaximal pancreatic stimulus used by Lagerlof®, was injected 
intravenously. Because of dfficulties encountered in obtaining secretin at 
the timp. of this work, it was necessary to use preparations of different sources 
and ages, i.e., Astra (1938, 1944, 1945, 1946) and Wyeth (1946, 1948). Lager- 



lof has shown that the Astra preparations undergo a slow constant deteriora- 
tion, a fact which will be referred to in the subsequent analysis of the data. 

Following the administration of secretin, simultaneous gastric and duodenal 
specimens were collected during four successive 20-minute periods. Eighty 
minutes is a longer collection period than advocated by some investiga- 
torsi‘-“'i8, but it was chosen to make the results comparable to those ob- 
tained by Lagerlof and Diamond. Furthermore, it was felt that a total col- 
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lection time corresponding to the duration of the entire response to a dosage of 
1 unit/kg. — about SO minutes^* s- ’• lo. ” — would offer a more rigorous pro- 
cedure. 

The gastric specimens were examined for the following: 


Utlhoi Expressed cs 

1. Volume cc. 

2. Acidity glass electrode pH 

3. Bile pigment colorimeter (KjCrjOj stand.) icterus inde.T 

4. Blood guaiac test db 


This was done as a measure of duodenal regurgitation. When the latter oc- 
curred, there was a sudden increase in volume, a rise in pH, and the appearance 
of bile in the gastric specimen. Duodenal regurgitation was never persistent 
enough nor of sufficient (estimated) magnitude to invalidate the clinical sig- 
nificance of the test. 

The following determinations were made on the duodenal fractions: 


iletliod 

1. Volume (single and combined 

specimens) 

2. pH glass electrode 

3. Bicarbonate conemtration Van Slyke (volumetric) 

4. Bile pigment colorimeter (KjCrjO; stand.) 

5. Blood guaiac test 

6. Amylase concentration (combined modified Somogyi method 

specimens) 


Expressed os 
cc. and cc./kg. 

pH 

meq./L. 
icterus index 

units/cc. and units/kg. 


Previous workers have stated that volume response, maximum bicarbon" 
ate concentration, and total quantity of amylase produced are the three 
most significant characteristics of the pancreatic secretion stimulated by 
secretin. The pH values were determined as an indication of gastric con- 
tamination of the duodenal specimens. Whenever the pH drops below 7.0, 
low bicarbonate and enzyme values result from neutralization and inactivation 
respectively. In the present study, only three tests had to be repeated because 
of such gastric contamination. The behavior of biliary pigment concentra- 
tions during the secretin test seemed to merit further study, particularly in 
relation to its use for differential diagnosis in biliary tract disease. Whether 
the omission of trypsin and lipase determinations is justifiable, as Lagerl6f“ 
stated, or whether dissociated enzyme deficiencies exist, as Diamond*^ and 
others^® have reported, only further investigation with improved chemical 
methods can demonstrate. 


SERIES OF “normal” TESTS 

The normal series consists of 93 tests on patients in whom pancreatic dis- 
ease was not suspected clinically or was excluded at laparotomy (Table I). 



TABLE I 

Sccrciin response dala 


Normal series 


TEST NO. 

TOTAL 

VOLUVIE 

MAX. 

BICARB. 

3UBINED AMYLASE 

TEST NO. 

TOTAL 

VOLUME 




ce./ts- 

meqj L. 




CC./ks- 

weg ./ i . 

«./ cc . 

u./kg. 

2 

2.1 

93 

2.6 



3.1 

110 

8.7 

27.0 

11 

3.7 

92 

5.6 



3.2 

99 

6.8 

21.8 

12 

3.8 

78 

3.8 



2.7 

89 

5.4 

14.6 

13 

3.8 

115 

2.8 



4.1 

121 

4.4 

18.0 

14 

4.7 

92 

4.8 

22.4 

80 

2.5 

103 

5.9 

14.3 

15 

2.1 

111 

5.4 

11.4 

83 

2.2 

97 

5.5 

14.5 

21 

4.9 

101 

3.7 

18.2 

84 

3.3 

100 

8.8 

29.0 

22 

2.4 

99 

5.7 

13,8 

85 

2.9 

63 

3.6 

10.4 

23 

3.4 

92 

3.3 

11.3 

87 

2.8 

111 

7.2 

20.2 

25 

4.8 

101 

6.4 

30.7 

88 

2.2 

no 

5.4 

20.0 

27 

3.4 

105 

2.0 

6.8 

89 

1.7 

113 

20.0 

30.4 

29 

5.3 

60 

1.8 

9.4 

90 

3.7 

101 

5.4 

20.0 

30 

2.6 

103 

5.0 


91 

5.5 

93 

4.4 

34.2 

31 

4.0 

85 

2.6 


93 

3.4 

90 

4.3 

14.6 

32 

7.5 

70 

4.0 


94 

5.5 

113 

7.5 

41.3 

33 

5.6 

111 

5.0 

28.4 

96 

2.1 

114 

9.8 

20.6 

34 

2.2 

104 

9.5 

21.2 

97 

2.5 

106 

2.4 

6.0 

35 

3.1 

115 

8.1 

25.2 

98 

2.0 

90 

5.4 

10.8 

37 

4.1 

104 

1.6 

6.7 

99 

2.3 

108 

3.6 

8.3 

38 

2.3 

89 

8.8 

19.7 

100 

2.3 

133 

9.8 

22.5 

41 

2.4 

78 

3.0 

7.4 

102 

1.9 

106 

3.2 

6.1 

42 

3.9 

93 

2.9 

11.5 

103 

3.8 

105 

7.5 

28.5 

44 

3.9 

72 

2.0 

11.3 

104 

3.4 

112 

2.8 

9.5 

47 

2.9 

107 

8.3 

23.8 

105 

3.2 

100 

3.4 

10.9 

48 

3.1 

113 

9.5 


106 

3.2 

92 

3.4 

10.9 

49 

2.6 

100 

4.5 


107 

3.6 

125 

9.2 

33.0 

51 

3.8 

99 

4.1 

1 15.6 

108 

2.4 

89 

2.7 

6.5 

52 

4.5 

103 

2.8 

12.3 

109 

3.6 

128 

4.9 

17.6 

S 3 

2.6 

112 

9.9 

25.9 

110 

2.2 

126 

3.6 

7.9 

54 

6.4 

90 

1.0 

6.6 

112 

4.5 

114 

6.1 

27.5 

55 

2.6 

126 

4.5 

11.7 

113 

2.6 

106 

6.1 

15.9 

56 

3.9 

120 

5.5 

21.4 

114 

3.2 

109 

4.1 

13.1 

57 

5.0 

119 

4.5 

22.3 

115 

2.6 

106 

9.7 

34.9 

58 

' 4.3 

116 

4.5 

19.4 

116 

2.3 

114 

2.8 

6.4 

59 

6.0 

133 

1.1 

6.5 

117 

3.4 

92 

5.9 

20.6 

60 

5.2 

92 

2.8 

14.4 

120 

3.0 

114 

2.8 

6.4 

61 

4.4 

108 

4.6 

20.2 

121 

2.2 

113 

6.1 

13.4 

62 

6.0 

106 

5.8 

34.0 

124 

3.1 

71 

3.3 

10.2 

63 

3.4 

134 

6.6 

22.4 

126 

2.8 

114 

4.7 

13.1 

64 

2.1 

129 

4.9 

10.3 

127 

3.7 

117 

5.3 

19.5 

65 

4.7 

81 

2.4 

11.4 

128 

3.8 

89 

3.1 

11.7 

66 

6.0 

92 

3.7 

24.6 

132 

2.8 

108 

5.8 

16.2 

67 

4,5 

90 

6.4 

28.9 

133 

2.8 

98 

7.5 

21.0 

68 

5.6 

112 

3.0 

16.8 

134 

3.1 

137 

3.1 

9.6 

71 

2.7 

133 

7.3 

19.7 

136 

4.4 

103 

7.7 

33.8 

137 

2.0 

89 

3.5 

7.0 

138 

2.7 

118 

8.6 

23.2 
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The data from lliis group of patients have been compared statistically with 
those of similar series (Table II) reported by Lagerlof Diamond", and Lake'®. 
The mean bicarbonate values arc in good agreement, for all four series. The 
average volumes, also, are reasonably concordant e.x'ccpt for those in Diamond’s 
series which are lower. The mean amylase quantities, however, show wide- 
spread deviation from group to group. The scatter of the data (as measured 
by the coefficient of variation, follows a pattern similar to that of the means, 

TABLE II 


Slalhtical comparison of “normal" secretin response data from various sources 



KO. OF 
a\SEs 

mtE 

TOTAL VOLtJUE 

MAXIMUM 

BICARB. 

CON*C. 

Cone. 

AMYLASE 

Quantity 



fnsn. 

cc. 

cc./ke. 

meq.lL. 

u./cc. 

/e/al u. 

u./ig. 

Present series 

93 

so 







Range 



99-449 

1.7-7. 5 

60-134 

1.0-20.0 

318-2551 

5.5-41.3 

Mean 



205±7 

3.5±0.1 

104±2 

5.3±0.3 

1033 db 53 

17.4±0.9 

(T 



69 

1.1 

16 

1.1 

507 

8.2 

v„ 



33.7% 

31.4% 

15.3% 

50.9% 

49.1% 

47.1% 

CTM 



7 

0.1 

1 

0.3 

53 

0.8 

Diamond 

24 

80 







Range 



66-277 

1.0-3. 7 

50-128 


243-1156 

3.8- lS.S 

Mean 



169 

2.6 

106 

1 

609 

9.4 

0* 



51 

0.7 

17 


233 

3.7 

v„ 



30.2% 

26.9% 

16.0% 


38.3% 

39.4% 




10 

0.1 

3 


48 

0.8 

Lake 

18 

60 





i 


Range 



94-345 

1 1.3-5. 8 

76-134 

! 0.7-4. 2 

222-798 

3.1-14.2 

Mean 



186 

3.4 

104 

2.2 

394 

7.4 

Cf 



59 

1.3 

18 

0.8 

160 

3.4 

Ve 



31.7% 

38.2% 

17.3% 

36.4% 

40.6% 

45.9% 

<TVL 

I 


14 

0.3 

4 

0.02 

39 

0.8 

Lagerlof 

33 

80 






6.8-15.7 

Range 



104-266 

2. 2-5. 5 

94-137 


400-1130 

Mean 



203±4 

3.8±.2 

115 zfc 3 


637±3 S 

12.6dz0.9 

<r 


i 

29 

0.7 

11 


200 

3.4 

v„ 



14.3% 

18.4% 

9.6% 


31.4% 

27.0% 



1 

1 

5 

0.1 

2 


35 

0.6 


i.e., least variability for bicarbonate and greatest for the enz 3 mie. The high 
scatter of the amylase data, both within each series and across all four, is a 
logical consequence of several factors: (1) Whereas the content of the enzyme- 
stimulating hormone, pancreozymin, is probably highly variable in different 
preparations, the content of the fluid- and bicarbonate-stimulating hormone, 
secretin, is standardized. (2) Variations in duodenal pH just before the se- 
cretin injection and in vagal tone during the aspirations, must not be over- 
looked as influencing irregularly the rate of enzyme secretion. 
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The units used for evaluation of the data, and the ranges of values adopted 
as norms in these preliminary studies, were essentially those of Lagerlof; i.e., 
total volume— 2.0 cc. or more/kg/80 minutes, maximum bicarbonate concen- 
tration — 90 meq. or more/liter, and amylase quantity — 6.0 units or more/kg/ 
80 minutes. These criteria were employed in preference to any derived from 
the present series of “normals” because five different secretin preparations 
had been used in the tests. 

Lagerlof® has pointed out that the secretin potency deteriorates at a fixed 
rate. Hence, in comparing results obtained with preparations of different 
ages, he made an adjustment for this deterioration. This was not feasible in 
the present study because the limited supply of secretin prevented the neces- 
sary comparative standardizations. Now, that a standard preparation of 
secretin has become available in this country, it is important that a new set of 
criteria of normalcy be set up, based on rigorous statistical considerations. 
Until this has been done, however, small isolated deviations from the present 
norms cannot be accepted as dear-cut evidence of pancreatic dysfunction. 
Therefore, values which are slightly less than the lower limit of “normalcy” 
(deviations less than 10%) are accepted here as indicating abnormal pancreatic 
response only when at least 2 of the 3 factors manifest such a depression. 
Single large deviations (deviations greater than 10%), on the other hand, are 
taken as being significant. 


ABNORMAL MATERIAL 

The abnormal material is presented as four disease groups: pancreatic car- 
cinoma, pancreatitis, post-cholecystectomy syndrome, and jaundice. 

Pancreatic Carcinoma 

Sixteen cases of suspected and subsequently surgically proved pancreatic 
carcinomas were studied (Table III). Fifteen patients (with tumors of the 
head or body or both) showed abnormal responses to secretin: in 12 instances 
the total amylase production was depressed, in 10 the volume was low; only in 
5 was the amylase concentration subnormal, and in 3 was the bicarbonate con- 
centration markedly reduced. The one patient with normal findings had an 
ulcerating carcinoma of the papilla of Vater which did not produce either pan- 
creatic or common duct obstruction. Normal secretin findings have been re- 
ported in tumors of the pancreatic tail as well by Lake*® and others'®. Three 
tests were done on patients with carcinomas contiguous to the pancreas but 
not involving the pancreatic ducts (Table IV). The secretin responses were 
normal in all three. Thus the alteration of secretion in pancreatic malignancy 
appears to depend primarily upon the site and severity of pancreatic duct ob- 
struction. Volume and factors dependent upon it (e.g., quantitv of amylase) 
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show greater changes than do the concentration values, which may be entirely 
normal. This dissociation of response is in accordance with the underlying 
physiological pathology — the primary disturbance being ductal obstruction 
with consequent diminution of tlie volume of secretion which enters the duo- 

TABLE III 


Pancreatic carcinoma 


KAifE 

TOTAL VOLOitE 

MAX. DtCARn CON'C. 

Ain- 

Cone. 

LA5E 

Total 

tOCATION* 


CC.IH. 

me(t. IL. 


u./kt. 


F. K. 

1.1 

90 


1.1 

B and H 

N. M, 

1.6 

95 


4.0 

B 

R. E. 

2.0 

78 


4.0 

H 

L. C. 

1.8 

84 

1.1 

1.9 

B 

M. A. 

1.9 

69 

4.8 

9.1 

H 

B. Y. 

1.9 

99 

1.7 

3.3 

B 

B. P. 

1.0 

54 

3.8 

3.8 

B 

J.M. j 

1.0 

104 

3.7 

3.7 

P 

J.N. 

1.4 

99 i 

9.1 

12.7 

H 

P. C. 

1.4 

70 

3.7 

5.2 

B and H 

B. D. 

1.1 

38 

4.1 

4.5 

H 

A. H. 

3.2 

92 

3.4 

10.9 

P 

A. C. 

0.5 

44 

0.9 

0.4 

H 

E. G. 1 

1.9 

31 

0.5 

0.9 

H 

J. L. 

1.0 

24 

0.2 

0.2 

B and H 

B. G. 

1.2 

100 

4.5 

5.3 

H 

Mean 

1.5 

73 

2.9 

4.4 


Norm 

3.5 

104 

5.3 

17.4 



* B = body; H •= head; and P = papilla of Vater. 


TABLE IV 

Malignancies contiguous to pancreas 


Secretin response data 


NAME 

1 

TOTAL VOL. 

MAX. BICARB. CONC. 

TOTAL AMYLASE 

LOCATION 

1 

cc./kg. 

meq.tL. 

u./ke. 


M. M. 

7.5 

70 

30.0 

1° Ca duodenum 

C. F. 

3.1 

113 

29.0 

Retroperitoneal Sa 

L. 0. 

1.9 

113 

30.4 

Ca commonduct 

1 


denum; secondarily, there may be parenchymal cell damage leading to a lower- 
ing in concentration of bicarbonate and enzyme. 


Acute and Chronic Pancreatitis 

Eight cases of acute non-fatal pancreatitis were studied with secretin during 
the first few weeks after the onset of symptoms, and 3 additional patients were 
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tested after recovery from a single attack (Table V). Two of the acute cases, 
both tested within the first week of Ulness (Sth and 7th day respectively), 
exhibited normal secretin responses. One of these (E.H.), upon exploration 
following the secretin test, had fat necrosis; the second (A.L.) recovered spon- 
taneously. The other 6 acute cases all had abnormally low amylase with 
volumes, more or less depressed. The bicarbonate concentrations in all 8 
cases of acute pancreatitis were essentially normal. The two tests performed 
on asymptomatic patients 1 and 25 years after exploration for acute pancreati- 
tis, and the one done on a patient 3 months after drainage of a pancreatic 
abscess, yielded normal findings. 

TABLE V 


Acute pancreatitis 
Secretin response data (11 cases) 


KAUE 

TOTAL 

VOL 

UAX. 

BICAKB. 

CONC 

DOOLENAL 

AifYLASe 

BLOOD 

AtfYLASL 

TESIOD A?T£B 
OMSET 

OPESATIVT rXNDZKCS 

Cone. 

Total 


ce./kt. 


u./cc. 

u/kc- 

mt.% 



T.Z. 

2.1 


0.9 

1.8 

85 

1 day 

Subacute Pancreatitis 

A. L. 

3.9 


2.2 

8.6 

512-144 

5 days 


M.C. 

0.7 

96 

5.6 

4.1 

500 

13 days 

Fat necrosis 



75 

5.1 

13.3 

320 



I. S. 


68 

0.04 

1.3 

140 

15 days 

Acute Pancreatitis 

J.B. 


111 

0.7 

0.8 

1000-125 

1 week 


E.H. 


99 

5.0 

14.0 

340-63 

1 week 

Fat necrosis 

W.J. 


106 

7.2 

7.2 

333 

3 weeks 

Ac. hemmor. Pancreatitis 

C. M. 

1.6 

109 

2.0 

3.2 

664-67 

3 weeks 

Subacute Pancreatitis 

D.H. 

2.0 

91 

4.4 

8.8 

109 

3 months 

Pane. Abscess 

M. Z. 

3.1 

88 

6.2 

18.9 

180 

1 year 

Fat necrosis 

T.B. 

2.5 

106 

2.4 

6.0 

50 

25 years 

Fat necrosis 


These results are in agreement with Lagerlof’s observations in 14 patients 
upon whom the studies were performed on the 6-14th day of illness. In his 
severe cases there was a reduction of volume, bicarbonate, and amylase; in the 
milder ones, only a dissociated depression of the enzyme. Hence, he con- 
cluded that enzyme production is the first factor to be disturbed in pancreatitis. 

The findings in these cases of mild acute pancreatitis confirm the view that 
disturbance in function is temporary and that recovery takes place with sur- 
prising rapidity. Therefore, further study during the first few days of illness 
is needed to demonstrate how quickly reversal may take place. Certainly, it 
is dear, that at the end of the first week of symptoms, a normal secretin re- 
sponse does not exclude acute pancreatic inflammation. On the other hand, 
in some instances the pathological changes are irreversible and culminate in a 
progressive destruction of the parench3ma. Such patients have persistent 
sjmptoms and are better dassified as chronic relapsing pancreatitis. Here, 
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the secretin response may be expected to remain abnormal for a long time, if 
not permanently. 

This was found to be so in the 7 cases of chronic relapsing pancreatitis which 
were studied (Table VI). In all the tests there is marked depression of the 
responses to secretin: the bicarbonate concentration shows the greatest and 
most consistent lowering; amylase and volume are relatively less affected. 

Such consistent marked depression of pancreatic secretion in ciironic pan- 
creatitis has not always been observed by other investigators. Lake’s’® recent 
report reviews 5 cases in which the abnormalities are slight. In 1936, Agren 
and LagerloP reported normal secretin findings in 9 out of 10 cases of “sus- 
pected” chronic pancreatitis. However, a subsequent study of 13 cases, pub- 
lished in 1942 by Lagerlof®, yielded abnormal findings in every instance; 9 of 

TABLE VI 


Chronic pancrcaiilis 
Secretin response data (7 cases) 


NAICE 

TOTAI. VOL. j 

1 

MAX. 

Dia\RB. 1 
CONC. 

AM\XASE 

BLOOD 

AJn'LASE 

LESION 

Cone. 

Total 


a.IH. 

meq.lL, 

u./cc. 

u./ti. 

r>S. % 


C. N. 

0.8 

59 

0.4 

0.3 

119 

Calcinosis 

S. G. 

2.2 

28 

0.8 

1.9 

190 

Pseudocysts 


2.1 

50 

5.3 

10.8 

85 

Ac. Hem. Pancreatitis 

B. R. 

1.3 

29 

0.2 

0.3 

180 

Calcinosis 

N. G. 

2.7 

59 

0.8 

2.2 

55 

Chr. Pancreatitis 


1.2 

23 

0.02 

0.02 



S. C. 

1.2 

25 

3.1 

3.8 

71 

Chr. Pancreatitis 

R. F. 

2.5 

53 

2.1 

5.3 

110 

Pancreatic Cyst 

J. B. 

1.2 

48 

3.3 

1 3.9 

60 

Calcinosis 


these were proved by biopsy. Such inconsistencies are due to a lack of rigid 
diagnostic criteria. In the present series, no patient was accepted as having 
chronic pancreatitis on the basis of history alone, nor merely as the result of an 
operative description of enlargement or firmness of the pancreas. Only those 
cases were included which presented either radiographic pancreatic calcifica- 
tion, or persistent symptoms supported by biopsy evidence. It is possible 
that such rigid restriction results in the selection of only the more severe cases, 
but a relaxation of diagnostic standards would have led to the inclusion of 
many cases which are not pancreatitis. 

Post-Cholecystectomy Syjidrome 

Twenty tests were done on patients who had persistent, unaccounted for, 
digestive complaints following cholecystectomy— so-called post-cholecystec- 
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tomy syndrome (Table VII). Only one patient had an abnormal secretin 
response — due, as subsequently revealed by exploration, to metastatic pan- 
creatic carcinoma. In no other case did the pancreotest give any evidence that 
pancreatic disease was the cause of the s)miptoms. 

The behavior of the biliary pigment concentration during the secretin test 
is a collateral study of considerable clinical significance in this particular group. 

TABLE VII 

Posl-cholccysleclomy syttdrome 


Secretin Response Data (20 cases) 



PANCREATIC SECRETION 

icr. iNP. 

Inter- 

pretation 


KAUC 

Total 

Vol, 

Max. 

Bicarb. 

Cone. 

Total 

Amyl- 

ase 

Inter- 

pretation 

CURVE 

(type) 

OPERATIVE FINDINCS 

F. F. 

cc./ki. 

4.9 

twg./L. 

101 

B./ij. 

18.2 

N 

c 

obst. 


M. G. 

3.4 

92 

11.3 

N 

B 

N 



1.9 

99 

3.3 

Abn. 

B 

N 

Ca of pancreas 

J. S. 

4.0 

85 

10.3 

N 

B 

N 


J.L. 

4.1 

104 

6.7 

N 

B 

N 

Gastric ulcer 

B. G. 

3.9 

93 

11.5 

N 

B 

N 


S.B. 

4.S 

103 

12.3 

N 

B 

N 


E. P. 

2.6 

126 

11.7 

N 

B 

obst. 


M. Y. 

S.O 

119 

22.3 

N 

B 

N 



6.0 

133 

6.5 

N 

C 

obst. 

Excision 


4.7 

81 

11.4 

N 

B 

N 

Stricture CD 

Biliary cirrhosis 


2.5 

103 ! 

14.3 

N 

B 

N 



2.8 

Ill 

20.2 

N 

B 

N 



2.0 

90 

10.8 

N 

B 

N 


M. S. 

2.4 

89 

6.5 

N 

B 

N 


J- F. 

3.4 

92 

20.6 

N 

B 

N 

CD Normal 

N. R. 

3.7 

117 

19.5 

N 

B 

N 

CD Normal 

J.A. 

4.4 

103 

33.8 

N 

B 

N 1 


D.B. 

2.0 

89 

7.0 

N 

B 

N 


A. J. 

3.6 

104 

16.6 

N 

B 

N 



N = Normal. 


For this purpose, the icterus index of successive duodenal specimens is plotted 
against the time of aspiration. Agren*®, Diamond®®, and Lake'® reported good 
correlation between the biliary pigment curve and the functioning state of the 
gall bladder. In their studies patients could be classified according to 3 types 
of curve. In those with a normally functioning gaU bladder, the icterus index 
falls during the test from its initial value to almost complete disappearance of 
bile, and then rises again (fig. 2, curve type A). In patients with no gall 
bladder function (due to biliary disease or cholecystectomy) the initial icterus 
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index is usually higher tlian in normals and all the specimens remain heavily 
bile-tinged throughout the test. Nevertheless, this curve (type B) also shows 
a depression, but the icterus index never reaches a value lower than 5. Com- 
plete biliary obstruction, of course, is reflected in the absence of bile pigment 
in the duodenal drainage (type D). The physiological interpretation of these 
responses is as follows: In the normal patient bile from the liver enters the gall 
bladder and is discharged into the duodenum intermittently, w^hereas in 
patients with no gall bladder function bile must, for lack of a reservoir, enter 
the duodenum continuously. As a result (during the period of maximum pan- 
creatic flow) in the presence of a functioning gall bladder there is marked dilu- 
tion of bile in the duodenal specimens, whereas in its absence, there is only a 
very slight dilution. 



Fig. 2. Duodenal Icterus Index Curves Following Intravenous Secretin 

In the post-cholecystectomy syndrome group the biliary pigment curve 
might be expected to belong to type B — that is, all the drainage specimens 
should be strongly colored with bile. Three patients in this series, however, 
presented a curve resembling type A — except that the pre-secretin and ter- 
minal levels were higher (t 3 p>e C). In other words, during the period of maxi- 
mum pancreatic flow, the duodenal drainage was colorless or almost so. Thus, 
these patients acted as if they had a gall bladder or other biliary reservoir, a 
behavior which suggests at once common duct dilatation due to some form of 
incomplete obstruction. One of these 3 patients (S.S.) was explored on the 
basis of this assumption and the prediction confirmed. The type C icterus 
index curve was also encountered in 5 other cholecystectomized cases which 
are not included in the preceding group because of presence of jaundice at some 
time in the clinical course. At laparotomy, the diagnosis of incomplete ob- 
struction and dilatation of the common duct was corroborated in all 5 cases. 
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the several causes of obstruction being choledocliolithiasis, postoperative stric- 
tures, and idiopathic stenosis of the papilla of Vater. 

Thus the secretin test is of great value in the investigation of post-chole- 
cystectomy syndrome cases. It may make possible not only the exclusion of 
pancreatic disease but also it may reveal disease in the biliary tract. 

Jaundice 

Thirty-seven cases with jaundice were also studied. Ten of these patients 
had hepatitis (Table VIII), and were investigated to determine whether there 
was any characteristic change in pancreatic secretion or in the biliary pigment 
response. In Diamond’s review", 2 of S cases of toxic hepatitis showed low 
enz 3 Tne response. Lake'® reports no abnormalities in 5 comparable patients. 

TABLE VIII 
Bepalilis 


Secretin response data (10 cases) 


KAUE 

TOTAL VOL. 

MAX. BICARB, 

TOTAL AMVLASR 

PAUC. lOKCTtON 

ICT. TKO. CURVE 


cc./kg. 

meq./L, 

tt./kg. 



F. T. 

3.4 

105 

6.8 

Norinal 

A 

J. S. 

2.6 


13.0 

Normal 

A 

L. R. 

S.3 


9.4 

Normal 

A 

M. S. 

5.2 

92 

14.4 

Normal 

D 

J.K. 

6.0 

92 

24.6 

Normal 

A 

E. P. 

3.7 

101 

20.0 

Normal 

B 

A. S. 

3.2 


10.9 

Normal 

A 

L. G. 

4.5 

114 

27.5 

Normal 

B 

G.T. 

3.2 


13.1 

Normal 

A 

D.P. 

3.1 

71 

10.2 

Normal 

A 


The findings in the present series are in agreement with those of the latter 
investigator; all 10 patients had normal pancreatic secretion. 

The biliary pigment curves fell into categories A, B, and D— functioning gall 
bladder, non-functioning gall bladder, and biliary obstruction. The type of 
response is roughly correlated with the phase of the pathological process; early 
stage— obstructive (D), early recovery stage— hypercholeresis (B), and late 
recovery stage— normal biliary flow (A). It is apparent, therefore, that the 
secretin test is of no value in the differential diagnosis between hepatitis and 
extrahepatic biliary tract obstructive jaundice. On the other hand it may be 
of assistance when the choice lies between hepatitis and obstructive jaundice 
due to pancreatic malignancy. 

Twenty-seven patients with obstructive jaundice were tested with secretin 
(Table X^). Among these there were 10 instances of abnormal pancreatic 
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TABLE IX 


Obslruclite jaundice 
Secretin response data (27 eases) 


NAME 

TOTAL 

VOL. 

MAX. 

BICARB. 

TOTAL 

AMYL- 

ASE 

TAKC. 

TOKCr. 

ICT. 1NT>. 
CURVE 

operativt: ri.vDXNcs 

OR 

nOSnTAL COURSE 

Cholecystectomy 


cc./h. 

meq.lL. 

tt./h. 




G. D. 

2.2 

104 

21.2 

N 

c 

Dilated CD due to stenosis of Papilla of 



1 




Vatcr 

S. C. 

1.2 

25 

3.8 

Insuff. 

B 

Inflammatory mass at head of pancreas 

s. s. 

6.0 

133 

6.5 

N 

C 

Cicatridal stenosis of Common Duct with 




1 

1 


hcpatodochoduodenal fistula 

C. G. 

3.4 

134 

22.4 

N 

D 

Cicatricial stenosis of Common Duct with 







duodcnocutancous fistula 

E. M. 

4.7 

89 

11.4 

N 

B 

CD Normal — Biopsy — Biliarj' Cirrhosis 

E. M. 

3.2 

99 

21.8 

N 

B 

Jaundice subsided on ward 

T. Z. 

2.1 

79 

1.8 

Insufl. 

B 

CD Normal — Biopsy — Subacute Pan- 







creatilis 

S. G. 

1 2.7 

89 

14.6 

N 

B 

Jaundice subsided on ward 

0. F. 

3.4 

90 

14.6 

N 

B 

Biliary cirrhosis 

T. S. 

2.5 

106 

6.0 

N 

B 

CD Normal in size, ball valve CD stone 

A. A. 

2.3 

108 

8.3 

N 

C 

Cicatricial stenosis of Common Duct vnth 







hcpatodochoduodenal fistula 

s. s. 

3.4 

112 

9.5 

N 

C 

CD stones m'th dilated Common Duct 


Non-cholecystectomy 


R. F. 


78 

4.0 

Insuff. 

B 

Metastatic Carcinoma 

G. W. 


101 

30.7 

N 

B 

Chr. cholecystitis and choledocholithiasis 

N. G. 


59 

2.2 

Insuff. 

A 

Chronic Pancreatitis 

M. Z. 

3.1 

88 

18.9 

N 

B 

Stenosis of distal Common Duct 

B. G. 

3.8 

99 

15.6 

N 

B 

Chr. cholecystitis and choledocholithiasis 

J. M. 

m 

104 

3.7 

Insufl. 

D 

Carcinoma of Papilla of Vater 

P. M. 


133 

19.7 

N 

D 

Chr. cholecystitis and choledocholithiasis 

J. N. 

1.4 

99 

1.8 

Insuff. 

D 

Carcinoma of Common Duct and Head of 
Pancreas 

B. D. 

1.1 

38 

4.5 

Insuff. 

D 

Metastatic Carcinoma 

L. O. 

1.9 

1 

113 1 

34.0 

1 

N 

D 

Pancreas Normal — Ca of Common Hepatic 
Duct 

J.N. 1 

5.5 

93 

24.2 

N 

B 

Chr. cholecystitis and choledocholithiasis 

J.H. 

2.6 

106 

15.9 

N 

I 

B 

Choledocholithiasis and choledochoduod. 
fistula 


0.5 

44 

0.4 

I Insuff. 

D 

Carcinoma Head of Pancreas 


1.0 

24 

0.2 


D 

Carcinoma Head of Pancreas 


1.2 

100 

5.3 


D 

\ Carcinoma Head of Pancreas 


secretion, all of whom were explored and were discovered to have pancreatic 
lesions. Seven of these 10 had carcinoma of the pancreas, and three had pan- 
creatitis. Fifteen of the remaining 17 cases with normal pancreatic response. 
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exhibited no pancreatic lesions at operation. Two were not explored because 
of subsidence of jaundice. 

For analysis of the biliary pigment responses, these 27 cases were grouped into 
two categories: cholecystectomy and non-cholecystectomy. In the non- 
cholecystectomized group, 8 patients had abnormal pancreatic secretion (dis- 
cussed above) and 7 had normal pancreatic response with abnormal biliary 
pigment curves. Five of the latter had calculus disease of the gall bladder, 
the common duct, or both. A sixth patient had a carcinoma of the common 
hepatic duct, and the remaining one a stenosis of the papilla of Vater. Thus 
all seven had biliary tract disease. Among the 12 cholecystectomized patients, 
there were five instances of incomplete common duct obstruction and dilatation 
predicted on the basis of a type C response. The confirmatory operative 
findings were common duct obstruction due to stricture in four cases, and to 
stones in one case. Five patients had normal pancreatic secretion and normal 
icterus index curves despite jaundice. Two of these patients had biliary 
cirrhosis; two others had transient jaundice treated conservatively; and the 
last had a bah. valve choledochal stone without dilation of the common duct. 
The remaining two of these twelve cases were discussed above as having pan- 
creatitis with abnormal secretin findings. Thus, the secretin test in non- 
hepatic jaundice affords a more accurate localization of the pathology. When 
the pancreatic response is abnormal, the lesion lies in the head of the pancreas. 
When the pancreatic function is normal, but the biliary pigment response is 
abnormal, the site of the disturbance is between the pancreas and the liver — 
in the biliary tract proper. Normal pancreatic and biliary function in this 
group is highly suggestive of liver disease. 

SXJMMARY 

Precise delineation of the secretin response in normal patients and in those 
with pancreatic disease must await statistical analysis of data from a large 
series, studied with a uniform, accurately standardized secretin preparation. 
The observations in the present report are of a preliminary nature only; in 
spite of the large niunber of patients studied, the individual groups, as yet, are 
small. 

In acute pancreatic inflammatory disease, the secretin test is of limited value. 
During the first week of illness, when abnormalities are most likely to be en- 
countered, the test is often difficult to perform. During the second week of 
illness, although clinical symptoms persist, recovery of functioning parenchyma 
may occur so that negative findings do not exclude the diagnosis. AU cases of 
proved chronic relapsing pancreatitis showed marked abnormality of pan- 
creatic secretion. If this finding is confirmed by further study, accurate and 
reliable diagnosis of chronic pancreatitis will be possible. 
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Neoplasms of the pancreas cause changes in pancreatic secretion by virtue 
of obstruction to the pancreatic ducts. Such obstruction in the body or head 
of the pancreas significantly reduces the quantity of functioning parcnch)nna; 
lesions of the tail most likely do not. In contradistinction to chronic pan- 
creatitis, where tlie most characteristic change in the secretin response appears 
to be depression of bicarbonate values, the alteration in pancreatic secretion 
in malignancy is a lowering of the volume response with less change in the 
concentration factors. 

The combined determination of pancreatic function and biliary pigment re- 
sponse is of considerable significance in patients with persistent symptoms 
following cholecystectomy, and, in jaundice. In tlie post-cholecystectomy 
syndrome group, a small number of pancreatic lesions can be uncovered. 
Valuable information can also be obtained concerning the patency of the biliary 
tract. One type of response shows promise of being pathognomonic of in- 
complete common duct obstruction. In hepatitis, the secretin test does not 
give distinctive results; in obstructive jaundice, on the other hand, secretin 
studies enable more precise localization of the disease within the pancreas and 
biliary tract. 

The results of this study of pancreatic function with secretin (145 cases) 
confirm the impression of previous investigators that the test has diagnostic 
potentialities. 
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INTRODTTCTION 

This investigation was undertaken because of the interest which has been 
shown in the effect of enterogastrone upon the course of peptic ulcer in human 
beings*"® and because further information on its action in man seemed indi- 
cated, We have studied the effect of enterogastrone concentrates on the 
gastric secretory response of human beings to the injection of histamine and 
to the ingestion of a test meal. 

When we undertook this investigation, information on the action of entero- 
gastrone in man was very scanty. Ivy* had indicated that with the 200 mg. 
doses of enterogastrone used in therapeutic trials very little direct or immediate 
depression of gastric secretion would be expected in human beings. Later he 
and his co-workers reported® that the protection afforded peptic ulcer patients 
by enterogastrone could not be explained on the basis of the action of entero- 
gastrone in inhibiting gastric secretion. During the progress of our study 
Pollard, Block and Bachrach^ presented a summary of their observations on 5 
patients with intractable duodenal ulcer. They observed no consistent re- 
duction in the fasting output of hydrochloric acid from the stomachs of these 
patients when treated for at least three months with enterogastrone by mouth. 
With 200 mg. of enterogastrone given parenterally they noted a transitoiy 
inhibition of motility and secretion. While this manuscript was in preparation 
the excellent reports of Kirsner, Levin and Palmer® • ® appeared. They found® 
that nocturnal and twenty-four hour fasting gastric secretion in patients with 
peptic ulcer may be decreased by the intramuscular injection, in divided doses, 
of large quantities of an enterogastrone concentrate (1,000 to 3,000 mg.). 
The effect was variable and somewhat unpredictable. The major action was 
a reduction in the concentration of hydrochloric acid in the juice. In a second 
study® the enterogastrone concentrate reduced the acid output of the stomach 
in only two of eleven tests in which histamine was used as a stimulant. The 
total quantities of the enterogastrone concentrate injected ranged from 400 to 
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2,000 mg. With 1,000 mg. doses of the concentrate, the secretion induced by 
injection of insulin was unaffected although larger doses may have modified 
the response. The results of our tests made with histamine are in agreement 
with those of the above-mentioned authors. The effect of enterogastrone on 
the secretory response to a meal in human beings has not, as far as we know, 
been reported before. 


METHODS AND PROCEDDEE 

Enterogaslrone preparations. — ^The enterogastrone concentrate used for 
parenteral administration was supplied through the courtesy of Drs. Frank 
Visscher and H. F. Hailman of The Upjohn Company. It was prepared ac- 
cording to methods developed by Greengard, Ivy and their collaborators from 
hog’s intestinal mucosa’- ’. 

The enterogastrone extract used for oral administration was supplied through 
the courtesy of Wilson & Company Inc. and Eli Lilly & Company. It was 
prepared by a much simpler procedure than that employed for the material 
administered parenteraUy. It consisted essentially of a lyophilized acid ex- 
tract of mucosa from the upper 2 to 6 feet (60 to 180 cm.) of hog’s intestine. 

Control tests for poteticy of enterogastrone preparation used in this study . — 
The antigastric secretory activity of the enterogastrone concentrate used for 
parenteral administration was tested by Dr. Frank Visscher in the research 
laboratories of The Upjohn Company on anesthetized rats with the pylorus 
ligated. The method of assay was the same as that employed by Dr. Visscher 
in other studies of enterogastrone®. The assay was carried out before we 
started our study, then later when we had completed our investigation it was 
repeated on samples of the enterogastrone we had used and stored in Rochester. 

As a further check on the activity in the material used for parenteral ad- 
ministration we tested its effect on histamine-provoked gastric secretion from 
Heidenhain pouches in 4 dogs. We are grateful to Dr. J. H. Grindlay for the 
preparation of the Heidenhain pouches in these dogs. The body weight of the 
dogs ranged from 9.5 to 1 1 .5 kg. Before each test the animals fasted for eight- 
een hours. Histamine in doses of 0.025 to 0.075 mg. (base) was given sub- 
cutaneously every ten minutes throughout the test. The juice secreted during 
successive fifteen-minute periods was collected separately. When secretion 
had attained a consistent rate, usually within the first hour of the test, juice 
was collected for two to five consecutive fifteen-minute periods for determina- 
tion of the control rate of secretion. Then the enterogastrone concentrate 
dissolved in 5 cc. of normal saline was injected intravenously in doses ranging 
from 50 to 400 mg. The rectal temperature was checked before and after the 
injection. Signs of toxic reaction such as weakness, salivation, retching, vomit- 
ing and changes in heart rate were watched for carefully throughout each test. 
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The average acid output in milligrams of hydrochloric acid for the fifteen- 
minute control periods was compared to the average fifteen-minute output 
of acid during the first and second hours after the injection of the enterogastrone 
preparation. 

Tests on Inman volunteers . — ^Two types of tests were made. In the first, 
enterogastrone concentrate was given parentcrally between the first and second 
injections of histamine in a double histamine test. In the second, a milder 
stimulus, in the form of a test meal, was used, larger doses of the enterogastrone 
concentrate were injected and, in addition, the oral preparation was admin- 
istered. 

In preparation for the tests the subjects fasted approximately fourteen hours. 
During the tests they lay on their left sides and were instructed not to swallow 
saliva. The contents of the stomach w'ere first aspirated through a soft 
Sawyer tube. Then samples of the gastric contents were collected separately 
during successive fifteen-minute periods. A definite effort was made to empty 
the stomach at the end of each fifteen-minute period. The volume of each 
fifteen-minute sample was measured and the free and total acidity determined 
by titration with tenth-normal sodium hydroxide, Tbpfer’s reagent and phenol- 
phthalein being used as indicators. 

Double histamine tests. — In these investigations, 10 adult male volunteers 
were studied. Four were normal and 6 had active duodenal ulcers. The 
technic employed was essentially that used by Klumpp and Bowie® and by 
Rivers and Vanzant'®. After the stomach had been emptied, continuous suc- 
tion was applied to the Sawyer tube in an effort to obtain as complete collection 
of the juice secreted as possible. When two or three fifteen-minute samples 
of fasting juice had been obtained, the first subcutaneous injection of histamine 
diphosphate in a dose of 0.01 mg. per kilogram was given. Seventy-five 
minutes later a second similar injection of histamine was given. In 7 of the 
subjects thirty minutes before the second injection of histamine, 200 mg. of the 
enterogastrone concentrate dissolved in 5 cc. of 0.5 per cent solution of chloro- 
butanol in water, was injected deep into the gluteal muscles. In the 3 other 
subjects the injection of the concentrate was given at the same time as the 
second injection of histamine. 

Test meal studies. — In these studies, 14 volunteers were used. Six were 
healthy males, 7 had duodenal ulcers and 1 had gastric ulcer. The test meal 
consisted of eight arrowroot cookies and two glasses of water. The meal was 
consumed in about five minutes. One hour later the Sawyer tube was passed 
and the stomach emptied. The tube was left in place and specimens were 
collected every fifteen minutes for five consecutive periods. Several days later 
the same procedure was repeated except that, in addition, enterogastrone was 
administered as follows: On the day before the test the subject took 3 capsules 
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(approximately 4.5 gm.) of the enterogastrone preparation for oral administra- 
tion after each meal and at bedtime. When he reported in the morning at the 
laboratory 200 mg. of the enterogastrone concentrate was injected intra- 
muscularly. The test meal was given an hour later. Then an hour after the 
meal had been given and just before passage of the tube, a second injection of 
200 mg. of the concentrate was given. 

RESULTS 

Control tests of potency. In rats. — ^The enterogastrone preparation used in 
this study for parenteral administration to human beings when tested by Dr. 
Visscher produced a reduction to -g or ^ of the control value in the volume of 
gastric juice secreted by rats after pyloric ligation. Tests made before and 

TABLE 1 


Eject of the enterogastrone concentrate used in this study upon gastric secretion in rats with 

Pyloric ligation* 


COSnOL TESTS 

EKTEROCASTRONE TFSTS (20 UG. PER KlLOCRAil GIVEN 
INTRAVENOUSLY) 

Animals 

Average volume of gastric secretion, cc. 

Animals 

Average volume of gastric secretion, cc. 

Results before study of action on human beings 

S 

1.8 

2 

0.6 


2.1 

3 

O.S 

Results after study of action on human beings 

6 

1.9 

1 5 

0.6 


* These tests were carried out by Dr. Frank Visscher, Research Laboratories, The Upjohn Com- 
pany. 


after our studies on the human being gave practically identical result (table 1). 
According to the results of these tests, the preparation contained an inhibitor 
of gastric secretion. 

In dogs. — ^Two or more determinations were made on each of the 4 dogs with 
Heidenhain pouches (table 2). Doses of 200 to 400 mg. of the enterogastrone 
concentrate were given on four occasions. They consistently lowered the 
acid output of the pouches. The reduction ranged from 25 to 99 per cent. 
In this dosage range a reaction, however, always occurred. The rise in rectal 
temperature ranged from 0.2° to 1.5° F. As a rule the animals urinated, defe- 
cated, retched and showed some weakness. One animal collapsed. Recovery 
was rapid. In all instances the animals appeared normal within one hour. 
In every instance the inhibition of gastric secretion persisted long after the 
toxic reaction had subsided. Of the six tests in which 100 mg. of the concen- 
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trate was given, decisive inhibition occurred in five. Mild reactions occurred 
on four occasions. These consisted of salivation and retching with little or no 
restlessness or weakness. The symptoms usually lasted only five to ten 
minutes. In 1 animal (animal C, table 2), however, recovery was not com- 
plete until thirty minutes had elapsed. As in the case of the 200 mg. doses 
the inhibition persisted, indeed often reached its ma.ximum, after the symptoms 
of the reaction had disappeared. Two doses of 50 mg. were given to 1 dog; 

TABLE 2 


The cjjccl of enterogastronc concentrate on output of hydrochloric acid from Ilcidcnhain pouches in dogs 

receiving histamine 


I>OG 

MG. or 
mSTAUIKE 
EVERY 10 
MINUTES 

ZNTftA\T. 
NOUS Dosn 
OF ENTERO- 
CASTRONE 

MEAN OUTPUT OF nYUSO- 
1 CHLORIC AaO PER 15 MINUTES 
t IIEFORE AND AFTER ENTERO- 
1 OASTRONE 

PER CENT CTANCn 
FROM CONTROL 

RECTAL TEM- 
PERATURE 
CHANCE 

DURATION 
OF TOXIC 
REACTION 

Before 

After 

First hour 

Second 

hour 

First hour 

Second 

hour 



mg. 

mg' 

ms. 



i 

1 

■■ 

min. 

A 

0.05 

50 

42.0 

41.2 

28.9 

-2 

-31 


0 


0,05 

100 

51. 5 

53.4 

53.9 

+4 

+6 

mSSM 

0 


0.05 

200 

44.1 

21.9 

6.4 

-51 

-86 

+0.2 

30 


0.025 

SO 

30.7 

31.5 

31.6 

+3 

-{-3 

+0.7 

0 


0.025 

100 

18.7 

16.5 

7.5 

-12 

-60 

+0.7 

10 

B 

0.075 

100 

23.6 

20,5 

15.9 

-13 

-33 

+1.5 

0 


0.075 i 

200 

18.0 

11.9 

13.6 

-34 

-25 

+1.0 

45 

i 

0.075 

400 

20.5 

11.6 

8.5 

-48 

-59 

+1.5 

60* 

C 


100 

26.7 

2.7 

2.2 

-90 

! -92 

+0.1 

30* 


0.5 

100 

24.9 

5.6 

11.9 

-76 

-52 

+1.0 

5 

D 

0.5 

100 

36.0 

26.4 

32.8 

-27 

-9 

-1.1 

5 


0.5 

200 

33.2 

4.4 

0.4 

-90 

-99 

-0.8 

60* 


* This dog showed marked inhibition of gastric secretion well into the third hour, long after 
the toxic reaction had subsided. 


neither caused toxic symptoms, but one produced a 31 per cent inhibition of 
secretion, while the other had no effect on secretion. 

It has been concluded from these studies that the concentrate used for 
parenteral administration in human beings contained an inhibitor of gastric 
secretion. The occurrence of inhibition in the absence of toxic manifestations 
in two tests and the uniform persistence of inhibition after subsidence of the 
reaction indicated that the inhibiting effect of the extract was, in part at least, 
independent of its toxic action. Still, the separation was not always decisive 
and we were left with the conclusion that either the enterogastrone itself was 
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toxic in the dogs we studied or a separate toxic factor or factors were present 
in the extract. The experience supported our hesitancy in giving large doses 
of this material to human beings. 

Sludies on human volunteers . — Since no differences were noticed between 
normal subjects and subjects ■with peptic ulcer, the results of the tests in these 
two groups have been combined. 

Double histamine tests. — In five of the seven tests in which 200 mg. of the 
enterogastrone concentrate was injected a half hour before the second in- 
jection of histamine, the free and total acidity reached slightly higher values 
after the second than after the first or control injection of histamine. The 
volume of secretion, as obtained by continuous suction, was less after the second 



Time after first observation - minutes 
Fig. 1. Mean acidity and volume of gastric secretion in 7 subjects during double histamine tests. 
Enterogastrone concentrate was administered between the injections of histamine. 


injection of histamine than after the first in four tests and greater in three. 
The variability in the volume of juice obtained was large. 

Although the results as obtained in the above-mentioned procedure in- 
indicated that the concentrate had had little or no effect upon the secretion of 
gastric juice, the data were subjected to two further analyses. In the first, 
the means of the values obtained in the study of the 7 subjects for each fifteen- 
minute period were calculated and plotted graphically (fig. 1). There was a 
slight average increase in the free and total acidity and some decline in the 
volume of the juice secreted after the second injection of histamine. The 
differences, however, did not appear to be significant. In the second analysis, 
the mean of all of the values for the five fifteen-minute periods during which 
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TABLE 3 


EJJccl oj entcrogastrone concentrate on double histamine lest in 7 subjects*^ 


EESrONSP. TO CONTROL INJECTION* OF IIISTAMINT, 

VALUE 

KKSPOftSC TO :Mg:CTinft or ristauint. aftee “enteeo- 
OASTSO.VE," UCAS VALUE 

Volume 

Acidity, decrees 

VoluiTlC 

Acidity, decrees 

Free 

Total 

Free 

Total 

CC. 

56.2 rfcO.l 



ce. 

50.6 ±5.6 

95.8 ±5.5 

111.6 ±5.4 


* Mean values for 35 fifteen-minute samples of gastric juice collected during one and a quarter 
hours after each injection of histamine. 

t Values after the rfc signs arc the standard errors of the means. 


TABLE 4 


Comparison of response to test meals given soilh and ivitliout entcrogastrone concentrate in 14 

human beings 


MINUTES 

■WITHOUT ENTEROCASTROSE 

WITH ENTEROr.ASTRONE j 

DirrERENCES 

TEST MEAL 

1 

Mean* 

Standard ! 
deviation 1 

Mean* j 

Standard 

deviation 

Meant 

Standard 

deviation} 


Free acidity, degrees 


60 

58.3 ±4.5 

16.8 

60.4 ±4.5 

16.8 

-2.1 ±3.0 

11.1 

75 

59.9 ±6.1 

22.8 

66.6 ±5.7 

21.4 

-6.7 ±6.6 1 

24.8 

90 ' 

52.8 ±6.4 

23.8 

60.2 ±4.3 

16.0 1 

1 -7.4 ±6.7 

25.0 

105 

53.2 ±7.7 

28.9 

54.3 ±5.9 

22.0 

-1.1 ±4.9 

18.4 

120 

52.0 ±6.3 

23.4 

48.9 ±5.8 

21.6 

1 +3.1 ±5.8 

21.5 

135 

49.0 ±6.3 

23.7 

50.8 ±7.0 

26.1 

-1.8 ±9.1 

34.1 


Volume, cc. 


60 

145.7 ±13.1 

49.0 1 

160.8 ±26.8 1 

100.1 1 

-15.1 ±20.9 

78.2 

75 1 

21.1 ±1.9 

7.1 

28.6 ±3.1 

11.5 

-7.5 ±3.8 

14.2 

90 i 

32.3 ±3.5 

13.0 

28.7 ±2.6 

9.7 

+3.6 ±3.9 

14.5 

105 ' 

20.4 ±3.0 

11.1 f 

21.3 ±2.7 

10.1 

-0.9 ±2.6 

9.9 

120 

19.6 ±2.5 ! 

9.4 1 

21.5 ±3.6 

13.4 

-1.9 ±3.1 

11.4 

135 i 

25.9 ±4.8 j 

18.0 

24.2 ±3.8 

14.4 

+1.8 ±3.9 

14.7 


Total acidity, degrees 


60 

79.5 ±4.3 

16.1 

79.9 ±4.1 

15.3 

-0.4 ±3.1 

11.8 

75 

76.8 ±5.4 

20.1 

83.2 ±5.1 

19.0 

-6.4 ±6.3 

23.6 

90 

72.7 ±6.6 

24.6 

77.3 ±4.3 

16.0 

-4.6 ±6.9 

25.7 

105 

68.5 ±7.6 

28.4 

72.0 ±5.9 

21.9 

-3.5 ±4.9 

18.3 

120 

66.6 ±6.8 

25.3 

65.5 ±5.8 

21.6 

+1.1 ±6.4 

23.6 

135 

63.7 ±6.3 

23.4 

67.1 ±6.1 

22.9 

-3.4 ±7.5 

28.1 


* The values after the ± signs are the standard errors of the means. 

f The values after the ± signs are the standard errors of the mean difference for paired data. 
% Standard deviation of individual differences. 
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juice was collected following the first injections of histamine was calculated 
and compared with the mean of all of the values for the five fifteen-minute 
periods following the second injections. The values are given in table 3. 
They indicate that the injection of the enterogastrone concentrate was without 
effect upon the response to the injection of histamine. The mean values for 
acidity were indeed slightly higher after the second than after the first injection 
of histamine. Since these results are practically identical to those obtained 
by others^"" after two successive and equal injections of histamine adminis- 
tered under control conditions, the conclusion has been drawn that the injection 
of the enterogastrone concentrate in our study had no effect upon the gastric 
secretory response to histamine. Similar results were obtained on the 3 
subjects in whom the concentrate was injected at the same time as was the 
second dose of histamine. 

Test meal studies. — ^To summarize and to allow ready comparison of the 
results obtained on the 16 volunteers, the mean values for the acidity and 
volume of all the samples obtained during each fifteen-minute period have been 
determined for the control tests and for the tests with enterogastrone prepara- 
tions (table 4) . Examinations of these data show that there was no significant 
difference between the tests with and those without enterogastrone. 

Reaction to injection of the enterogastrone concentrate. — One subject com- 
plained of transitory weakness shortly after an injection of 200 mg. No other 
symptoms indicative of a generalized reaction occurred and there was no rise 
in oral temperature in any of the subjects. Practically all of the subjects 
complained of pain and some swelling at the site of the injection. 

COMMENT 

The extract of hog’s intestinal mucosa used in this study for parenteral ad- 
ministration certainly inhibited gastric secretion in rats and dogs but the 
immediate conclusion that this was due to enterogastrone was tempered some- 
what by the fact that toxic reactions, sometimes severe and lasting up to one 
hour, accompanied its use in dogs. Two of the chief features of the reaction 
were salivation and retching. Atkinson and Ivy*^ and Grossman, Woolley, 
Button and Ivy*® have clearly shown that nausea itself will inhibit gastric 
secretion in dogs although recovery will usually occur in from 30 to 160 minutes 
after the nausea. In our studies, inhibition always persisted for 120 minutes 
after the injection and, when tests were made, was also present during the 
third hour after the injection. It seems unlikely that the inhibiting effect of 
the nausea, present often for only five to ten minutes at the start of the test, 
would have persisted for so long. 

Resides the nausea, the pyrogenic effect of the extract may also have con- 
tributed to its inhibiting action on gastric secretion in the dogs*'. However, 
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upon three occasions when 31, SO and 92 per cent inhibition occurred, the rise 
in temperature at no time exceeded 0.2° F. Also, the rise in temperature in 
the experiments of Meyer, Cohen and Carlson^ which produced pronounced 
inhibition in gastric secretion were usually much greater than the maximal rise 
of 1.5° F. recorded in our tests. The conclusion seems warranted that entero- 
gastrone was present in the extracts we used. Still, it was not in as purified 
a state as that generally employed by Ivy and his co-workers in establishing 
its action on gastric secretion. Contaminating substances most probably 
accounted for the hyperpyrexia and reactions we encountered, and since these 
may have contributed to the effects we observed we have regarded the material 
we used as a mixture which may have contained more than one biologically 
active substance. 

Because contaminating substances may have prevented enterogastrone 
action in human beings, we do not feel that our results can, at this time, be 
interpreted to indicate that pure enterogastrone will be without action in 
similar tests on human beings. Much larger doses of purified material will 
have to be given before such a conclusion can be drawn. 

Determination of the volume of gastric secretion by the continuous suction 
method used in this study is not accurate. Changes in volume of the juice 
secreted may have occurred without detection. It is conceivable that if 
reduced secretion occurred with reduced motor activity, the amount of juice 
lost through the pylorus would be less and any reduction in secretion might 
be offset by accumulation in the stomach. The volume recovered might then 
be unchanged despite an actual change in the amount secreted. While this 
possibility cannot be eliminated, it seems likely that had any pronounced re- 
duction occurred in the volume of juice secreted in our tests it would have been 
detected. The lack of any effect upon acidity of the juice supports the con- 
clusion that 200 mg. doses of the enterogastrone concentrate used in this study 
were without effect on human gastric secretion. 

Our results with histamine are in complete accord with the finding by Levin, 
Kirsner and Pahner’’ that the intramuscular injection of 400 to 2,000 mg. of 
enterogastrone concentrate does not significantly affect the secretory response 
of the human stomach to single or repeated injections of histamine. 

The close similarity between the secretory response to the two test meals 
was somewhat surprising (table 3). The results were less variable than those 
obtained by IClumpp and Bowie®. This may have been due to a difference in 
technic. They aspirated the contents of the stomach and replaced all but 
10 cc. every fifteen minutes after the meal was fed. We waited one hour after 
giving the meal before withdrawing any samples. Then the stomach was 
emptied and samples were collected every fifteen minutes without anything 
being returned at any time to the stomach. The repeated withdrawal and 
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replacement of the gastric contents in the tests by Klumpp and Bowie may 
have stimulated irregularities in motility and secretion not present in our 
study. Also, it seems likely that the major part of the juice we collected arose 
from the intestinal phase of the secretory response to the meal while that ob- 
tained by Klumpp and Bowie was, in the main, due to the gastric phase of 
secretion. 

SUMMARY 

1. The effect of enterogastrone preparations (extracts of the upper part of 
the small intestine of hogs) on gastric secretion has been studied in 20 human 
volunteers and 4 dogs with Heidenhain pouches. 

2. Enterogastrone concentrate given intravenously in amounts of 100 mg. 
or more inhibited the output of acid in nine of ten tests in the dogs with the 
Heidenhain pouches. Inhibition occurred in one of two tests in which 50 mg. 
was used. Toxic reactions, varying from mild to very severe, occurred after 
the administration of the concentrate intravenously to the dogs. The effects 
noted included some rise in temperature, salivation, retching, weakness and, 
in 1 case, collapse. 

3 . Enterogastrone concentrate given intramuscularly to 1 0 human volunteers 
in doses of 200 mg. did not affect significantly the gastric secretory response to 
histamine during a double histamine test. The results are in complete accord 
with the finding of Levin, Kirsner and Palmer® that an enterogastrone con- 
centrate in doses of 400 to 2,000 mg. was without significant effect upon 
gastric secretory response of patients to single and repeated injections of hista- 
mine. 

4. Enterogastrone extracts given to 14 human volunteers in doses as large 
as 400 mg. intramuscularly and 18 gm. orally did not significantly affect the 
gastric secretory response to a modified Ewald test meal. 
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CASE REPORTS 

HYPERPLASIA OF BRUNNER’S GLANDS SIMULATING 
DUODENAL POLYPOSIS 

WiixtAM H. Eun, M.D. (by invitation) and Thojias A. Johnson, M.D. 

From the Surgical Service aj Dr. L. K. Ferguson and the Gaslrointcstinal Service of Dr. 11. L. 

Backus at The Graduate Hospital of the University of Pennsylvania, Phila., Pa. 

We are reporting a case of hyperplasia of Brunner’s glands simulating duo- 
denal poljqjosis, representing the first, in our experience, in which adequate 
preoperative clinical and roentgen studies were done. The details of the case 
are of interest from the point of view of differential diagnosis and events follow- 
ing surgery. A review of the literature reveals a paucity of information con- 
cerning similar types of cases. 


CASE REPORT 

R. S, L., Hospital No. 182529: A 36 year old white male was hospitalized on Nov. 
3, 1947 because of roentgen evidence of multiple polyp-like projections in the proxi- 
mal duodenum. The polyps first were recognized 7 months prior to hospital admis- 
sion. The only immediate subjective complaint was a tendency to loose stools which 
had been present for about a year, numbering approximately 4 to 6 daily. The stools 
varied from formed to watery consistency with an absence of recognizable mucus or 
blood. Seven months prior to admission a severe secondary anemia was recognized 
elsewhere and apparently improved with the use of iron and liverpreparations. The 
past medical history othenvise was negative. There was an 8 pound weight loss in 
the past year. Physically the patient was asthenic, slight, somewhat pale and 
showed no obvious abnormality. 

Shortly before the present admission to the hospital roentgen examination of the 
duodenum by a barium meal revealed a number of small rounded opacities, which 
appeared more prominent than those reported 7 months previously. The polyp-like 
defects shown on roentgen study were confined to the duodenal cap and proximal 
portion of the descending loop of the duodenum. No tenderness was elicited over the 
site of the defects. Some of the prominence probably was more apparent than real 
due to the fact that duodenal compression technic was used in the later examination. 
One of the polyps-like defects in the superior portion of the duodenal cap seemed 
much larger than the surrounding defects, in comparing the two sets of films, and 
suggested the possibility that it was, in fact, a growing tumor. In retrospect, the 
altered appearance of the duodenal cap probably was related to uneven compression 
of that region during the examination, since the subsequent operative specimen 
revealed a surprising uniformity in the size and shape of the duodenal projections. 

There was an absence of roentgen defects elsewhere in the small and large bowel. 

Fractional gastric analysis with an Ewald test meal showed a fasting acid of 127 
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units of free hydrochloric acid and 144 units of total acid. Tlie peak acid figures, 
occurring at 105 minutes, were 150 units of free Iij'drochloric acid and 168 units of 
total add. 

Gastroscopy on Nov. 1, 1947 revealed a normally appearing gastric mucosa without 
evidence of polyposis. The most distal portion of the antrum was not visualized. 

Routine blood count, sedimentation rate, prothrombin time, serum proteins with 
A-G ratio, serum bilirubin, serum amylase, and lipase and serologic test for syphilis 
were all normal. Five stools were e.vamined for occult blood by Gregerson method, 
of which 2 were negative and 3 were +3. 

The patient was discharged on Nov. 11, 1947 and readmitted lor operation on Dec. 
8, 1947. One week prior to Dec. S, 1947 he developed severe epigastric pain for the 
first time and vomited once. The pain was sharp, griping, doubled him up and was 
associated with loose stools. 



Fig. 1. Koentgenogram of duodenum on 10/22/47 showing muUiple small rounded filling defects 
due to hyperplasia of Brunner’s glands. 

On Dec, 13, 1947 a laparotomy was performed by W. H. E. using a transverse 
incision. The duodenum felt thick although single individual polyps could not be 
felt. The pyloric sphincter was opened. The mucosa of the duodenum was heaped 
up in folds. A specimen of one of the folds was removed for frozen section which 
failed because of technical difficulties. The mucosa seemed more normal near the 
ampulla of Vater. Approximately 3 inches of the distal stomach and 3 inches of the 
proximal duodenum were removed in one piece. In dissecting the duodenum free 
from the pancreas the outlet of the duct of Santorini was preserved. The line of 
resection was one centimeter proximal to the ampulla of Vater. The common duct 
Was not injured. A V-shaped excision of the anterior wall of the stomach made the 
circumference of the stomach equal to that of the duodenum. A routine two layer 
anastomosis was done, using cotton for the outer layer and cat gut for the inner layer. 
The abdomen was closed in layers. 

The following pathologic report of the excised specimen was recorded: “The total 
length of the specimen is 15 centimeters after fi.xation. The circumference of the 
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stomacli is 7.5 centimeters. I'lic mucosa of the (luoclcmim is al)normal in appearance, 
giving llic impression of cobble-stones”. There ai)peare(! to be about 12 rounded 
prominences on the surface of tlie duodenum, eacli var\'ing from 4 to 8 millimeters in 
diameter and 2 to 5 millimeters in height. In each instance the base was broad. 
Microscopically the soft projections were reported to be due to hyperi)lasia of the 
glands of Brunner. There was no evidence of tumor formation. 

Following the operation the patient developed an anemia with following com- 
parison of pro- and post-ojierative blood counts: 


12 / 10 / 4 ^ 

RBC .S, 070. 000 2.620,000 

HB 1.^ fjm.'i. 7 gms* 



Fig. 2. Resected specimen. Folds and pscudopolyps in duodenum on the left. 

The cause of the anemia was not obvious since no great amount of blood was lost at 
operation and there was no post operative melena. Unfortunatel}’’ no stools for 
occult blood were recorded in the immediate post-operative period. On 12/25/47 the 
stool occult blood was negative. 

The post-operative fractional gastric analysis was done on 12/27/47. The fasting 
gastric contents titrated 107 units of free hj'^drochloric acid and 122 units of total acid. 
The peak of 118 units of free hydrochloric acid and 136 units of total acid at 60 
minutes seemed to represent a reduction from the preoperative figures. 

During the period following 12/21/47 the patient complained greatly of severe 
epigastric pain radiating to the back together with nausea and intermittent vomiting. 
The use of hourly feedings of milk and cream with antacid hourly on the half hour 
failed to control his symptoms. A continuous intranasal gastric drip was onl}^ 
partially successful in controlling his pain, and attempts to discontinue the drip were 
followed by increased severity of the pain. 

On Dec. 29, 1947 an x-ray examination of the operative site by barium meal showed 
a partial resection of the distal portion of the pylorus and the first portion of the 
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duodenum with a Bilroth No. I type of anastomosis. There was slight coarsening of 
the mucosal pattern of the stomach, slight narrowing at the site of the ostomy with 
irregularity of the mucosal pattern just proximal to the ostomy as well as irregularity 
of the contour of the stomach. These changes are considered to be postoperative 
in nature. 

The patient was discharged from the hospital on Dec. 31, 1947. Because of con- 
tinued symptoms the patient was readmitted to the hospital and a barium meal on 



_ Fig. 3. Eight days postoperative (12/29/47) roentgenogram showing site of gastro-duodenostomy 
with irregularity of the mucosal pattern just proximal to the ostomy. 

Jan. 12, 1948 showed a large ulceration proximal to anastomosis. After failure of 
conservative measures a supradiaphragmatic vagotomy was done on Jan. 17, 1948. 
Every effort was made to make this a complete vagotomy. The oesophagus was 
mobilized for a distance of 10 cm. The two main vagi trunks and 5 to 6 additional 
strands were divided. No strands could be palpated in the wall of the oesophagus as 
it was lifted from its bed. 

An insulin tolerance test was done on Feb. 2, 1948 showing a fasting gastric acid 
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of 120 uiiils of free liydrocliloric acid and 142 units of total acid. 'Die maximum 
insulin efTecl in the blood supir occurred at 45 minutes, (blood su^ar .18 mgms. per 
cent) at which time the free acid was 57 units and total acifl 78 units. The test was 
interpreted as indicating continued vagal intlucnce on the gastric secretion in .spite of 
the vagotomy. 

The patient’s severe pain and intermittent vomiting ])ersisted. On March 4, 1948 
re-e.xamination of the o])erativc site by barium meal confirmed the i)resence of a large 
defect interjireted as a marginal ulcer. 



Fig. 4. Definite large triangular fleck seen on 1/12/48 representing a large ulceration. 


On March 11, 1948 a subtotal gastrectomy was performed by W. H. E. There 
was induration around the duodenum. Dissection revealed a large ulcer crater at 
the posterior suture line, involving the pancreas. The ulcer seemed more on the 
gastric than on the duodenal side of the suture line. The ampulla of Vater was in the 
wall of the ulcer. Bile squirted from the opening of the ampulla of Vater. Con- 
ventional closure of the duodenum would have obstructed the common duct, there- 
fore, the anterior wall of the duodenum was sutured to the base of the old ulcer crater 
in the pancreas. A very high subtotal gastric resection was done. 


CASE REPORTS 


745 


Postoperatively the patient did well and was symptom free on March 31, 1948, the 
date of discharge. Roentgen examination of t!ie operative site by a barium meal on 
March 31, 1948 showed a well functioning gastro-jejunostomy. On March 17, 1948 
a specimen of fasting gastric juice showed no free hydrochloric acid and 50 units of 
total acid. 

On April 20, 1948 gastric analysis under controlled fleuroscopic guidance revealed 
a fasting acid of 31 units free hydrochloric acid and 42 units total acid. A maximum 
acid value of 54 units free hydrochloric acid and 73 units total acid was reached at 
105 minutes. 


DISCUSSION 

The original diagnosis in this case was polyposis of the duodenum. Because 
of the possible precancerous nature of this condition, a radical resection of the 
duodenum was contemplated. The frozen section taken at the time of the 
first operative procedure was inadequate to correct our misconception. There- 
fore, at the time, the original resection was considered the most conservative 
procedure feasible. Later events proved that this was an error in judgment. 

The high gastric acidity should have been a warning that the defects seen on 
x-ray were not due to polyps. Cassidy and Macchia state that achlorhydria is 
present in almost all cases of duodenal polyposis reported when gastric analysis 
was done. 

The prompt development of a marginal ulcer following resection of the first 
portion of the duodenum leads one to speculate on the relationship of hyper- 
plasia of Brunner’s glands to the high gastric acidity this patient had. Was 
this a protective mechanism? Florey and Harding expressed the belief that 
the normal secretion of Brunner’s glands by virtue of its mucin and alkaline 
content protects the duodenal mucosa from damage by the acid gastric juice 
and inferred that malfunction of these glands might be primarily responsible 
for duodenal ulcer. The train of events in this case adds further credence lo 
that hypothesis. 


SUMJIARY 

A case of hyperplasia of Brunner’s glands simulating duodenal polyposis 
is reported in which resection was rapidly followed by a marginal ulcer. The 
possibility of some relationship between Brunner’s glands and peptic ulcer is 
mentioned. 
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ULCER A'J'EI) GASTIUC LII’OiMA 

Laurkano I'ai.i.a .Ai.vakrz, M.D., Josk S. I-astra, M.I). ani) I’KDRf) Ia-.os, M.D. 

From I he Uiihcrsily II os filial, School of Medicine, I'niversity of Havana 

Gastric lipoma is one of the rarest benign tumors of the stomach and a re- 
view of the available literature shows that comparefl to other such tumors of 
this organ, very few cases have been reported. 'I’liis tumor may be present 
during the lifetime without symptoms ever arising, being in some cases only 
found at nccrops}'. 

Up to 1940 onl}’^ 32 cases had been reported in the literature, when Rumold' 
collected them all. I'ivc years later, Scott and Brunschwig- reproduced 
Rumold’s tabulation of cases adding six more observations (including their 
own case), the total number of reported cases amounting to 39. 

To both revisions of former cases we are able to add the report by Bur- 
meister^ in 1932, who describes an ulcerated lipoma located at the greater 
curvature of the stomach and in 1946, the reports of Moricheau-Beauchant 
and associates' who recorded another intra-gastric lii)oma and the case de- 
scribed by Hobbs and Cohen" of invagination into the duodenum, due to a 
submucosal lipoma; finally, we are reporting the case that, we presume, brings 
the number of published cases up to 44. 

Of these gastric lipomas we found that the ones reported by Spitzmuller", 
White and Judd'', Mandl and Yogi®, Melchior", Glass'", Garre and Garelik", 
Rumold' and Burmeister®, were complicated, like our case, by ulceration or 
erosion ; as a rule this complication as well as other inflammator}'^ changes, bleed- 
ing, hemorrhage or pyloric obstruction, give rise to the symptoms that induces 
the patient to visit the physician. 

The origin of gastric lipomas remains unknown; some authors suggest a con- 
genital influence, others are inclined to believe in metaplastic, heteropic, in- 
flammatory or neurocirculatory factors, but no essential etiological agent has 
been found. Their localization is variable, but the most frequent site is the 
distal half of the stomach or pyloric region where they may produce obstructive 
symptoms. Development may be either subserosal, projecting outward from 
the stomach cavity, or submucosal, projecting into the cavity. Gastric lipo- 
mas may be single or multiple, sessile or pedunculated; they have the char- 
acteristics of adipose tissue and it is not uncommon to observe ulceration or 
erosion. The evolution, if complications do not interfere, is very slow and 
silent and in most cases eventually discovered by x-ray studies or autopsy. 
The most frequent complications are of mechanical origin : pyloric obstruction 
or prolapse through the pylorus or from an inflammatory origin: erosion, ul- 
ceration, bleeding and hemorrhage. 
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The clinical picture is similar to that of other benign tumors of the stomach. 
The diagnosis can often be made by x-ray examination and by gastroscopy, 
surgical removal being the onlj' possible treatment. 

CASE REPORT 

In 1945, the patient D. R., a 45 j^ear old, white married woman, came to our office 
complaining of mid and left epigastric pain, radiated to the precordial region, which 
she had been suffering for the previous two years. The pain, variable in intensity, 
had a sudden onset increasing in severity during the last months and making its pre- 
dominant appearance late after meals and at midnight. Relief was obtained by food 



Fig. 1. Large and irregular shoeshaped niche penetrating in a round tumoral mass of the greater 
curvature of the antrum. 

These attacks were accompanied by a liquid stool the following morning (unre- 
peated the rest of the day) and by evening fever for the previous weeks. The patient, 
an obese person of 61" height and 181 pounds, had not lost weight throughout her 
illness nor had her appetite diminished. Her family, marital and past history, was 
negative. 

Physical examination was essentially negative with the exception of a first grade 
gingivitis and tachycardia with accentuation of the second aortic sound; the abdomen 
was distended, diffusely painful and very difficult to palpate because of her excessive 
adipose subcutaneous tissue. Laboratory studies reported nothing of significance; 
gastric analysis showed: Grade I hj-peracidity. Electrocardiogram was normal. 
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Gastroscopy could not be performed because of lack of cooperation on the part 
of the patient. 

Roentgenologic c.vaniination of the stomach (Hr. P. \,. Farinas, Fig. 1) reported as 
follows: “Large and irregular shoeshaped niche penetrating in a round tumoral mass 
at the greater curvature of the antrum, producing a j)rcssure defect at the base of the 
duodenal bulb”. 

Primary peptic ulcer is e.vcluded because of sba[)e and localization; malignancy was 
almost ruled out because of the sharply outlined tumoral mass and the e.xccllent aspect 



Fig. 2. Surgical specimen showing the prominent tumor mass and Iwpertrophic mucosa with 
ulcer crater. 

and nutritional condition of the patient after two years with s 3 '^mptoms, so we were 
inclined to the clinical diagnosis of an ulcerated benign tumor of the stomach. ?! 

Operation was carried on by one of us (J. S. L.) on August 14, 1945. Under con- 
tinuous spinal anesthesia, the abdomen was opened through a transverse incision; on 
exploring the stomach a tumoral mass was found at the antrum, the size of a small 
orange. It was firm to palpation and the serosa overlying it, was not altered. JNo 
glands were involved and the rest of the abdominal exploration was negative. 

Sub-total gastrectomy was done with transmesocolic gastrojejunal anastomosis 
(Reichel-Hofmeister-Finsterer). Five grams of Sulfanilamide were powdered in the 
peritoneal cavity and the abdomen was closed in layers. 



CASE KEPOKTS 


749 


The operation was diflkuU, technically, on account ol the obesity of the patient 
and lasted almost three hours, but she stood it very well and was dismissed on the 
eleventh postojierative daj' after an uneventful recover}'. 



Fig. 4. Panoramic photomicrograh of a complete section of the tumor mass. 

The report of the pathologic examination (P. L.) was as follows: 

The specimen consists of the distal two-thirds of the stomach with a prominent 
tumoral mass located in the antrum. Inspection of the mucosal surface reveals 
*bT>ertrophic mucosa with an ulcer crater in its more prominent portion (Fig. 2). 
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In a section through tliis, tlicrc appears a tumor mass \vitli the characteristics of a 
lipoma, circumscribed, ovoid, 5x4 cm. in size, yellowish, translucent and of elastic 
consistency. The tissue of the surrounding suhmucosa, forms a fibrous condensation 
of varying thickness. The ulcer is deep and penetrates the tumor to an extent of 
about 1.5 cm. (Figs. 3 and 4). 

The microscopic e.xamination of the tumoral mass shows it to consist of mature 
adipose tissue, with abundant fibrous stroma (Fig. 5). Surrounding the ulcer is 
observable a zone of infiltration of inflammatory tissue. 

From the relative abundance of fibrous stroma, the histopathological diagnosis 
appears to be that of a fibro-lipoma. 



Fig. 5. Photomicrograph of the tumor mass showing the mature adipose tissue with fibrous 
stroma. 


SUMMARY 

A case of ulcerated, submucosal gastric lipoma is reported. 

A brief review of the literature has been made and added 4 more cases of 
gastric lipomas to Rumold’s and Scott-Brunschwig’s previous tabulations of 
cases, bringing the total number of published cases up to 44, which proves that 
this benign tumor of the stomach is rarely encountered. 

In our case a crateriform ulcer penetrated in the tumor mass, a complication 
observed in 8 more of the reported cases. 

The diagnosis of gastric lipoma is seldom made before operation. In our 
case we were lead to suspect a benign tumor of the stomach, because the x-ray 
picture showed a sharply outlined tumor mass and the patient’s two year his- 
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tory of mild symptoms together with her excellent physical condition, which 
suggested it was not malignant. 
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CASE OJ- PORTAL CIRRHOSIS OF 'JTIE LIVJ-R WITII UN- 
USUAL ABDOMINAL MASSES DUE TO EDEMA'J’OUS 
APPENDICES EPIPLOICAE 


]}. D. Roskn'ak, ^I.D. and Woodson’ C. M.D.* 

Indianapolis General IlospUal, Indianapolis, Indiana 

The patient, a white male aged 48, entered Indianapolis General Hospital 
on September 5, 1947 complaining of swelling of the abdomen and respiratory 
embarrassment. lie had noticed progressive enlargement of his abdomen for 
6 months, and swelling of the ankles, shortness of breath and abdominal pain 
for 2 months. During that time he had gained 60 lbs. in weight. He had 
jaundice in April, 1944, the cause of which was not determined. 



Fig. 1 


He was a chronic alcoholic and his dietar}'^ habits were poor. The patient appeared 
well nourished and well developed. His skin and sclera were tinted yellow. The 
abdomen was tense and hugely distended with fluid. The veins over the abdomen 
were enlarged. Spider naevae were present on the face, shoulders, arms and chest. 
The patient had moderate palmar erythema. There was marked pitting edema of the 
legs and ankles. The papillae of the tongue were moderately atrophic and there was 
angular stomatitis. Blood pressure was 170/110. The pulse was 120/min. On 
examination of the chest there were inspiratory and expiratory moist rales. The 
diaphragm was elevated bilaterally. 

After removal of some ascitic fluid by paracentesis, a mass was found to extend 
about 6 inches below the right costal margin which was felt to be the liver, and the 
spleen was thought to be palpable. There were two other masses palpated in the 
abdomen. One was located in the epigastrium between the liver and the anterior 
abdominal wall extending from the right upper quadrant to the left upper quadrant. 

* Fellow in Gastroenterology. 
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The mass was large, cylindrical, slightly nodular, firm, freely movable, and it dis- 
placed the abdominal wall antcriorl 3 ^ The other mass was located in the left lower 
quadrant in the region of the sigmoid colon. It was similar to the first, being large, 
cylindrical, slightly nodular, firm and freelj’’ movable. Its upper and lower limita- 
tions could not be circumscribed. Manipulation caused some pain. (See Figure 1.) 

The urine contained bile and was otherwise negative. 'I’he hemoglobin was 13.5 
Gm., erythrocj4es 4.5 millions, leucocytes 12,700 with 71% adult neutrophiles, 23% 
lymphocytes, 3% monoc 3 'tes, 2% cosinophiles and 1% basophiles. The Kline and 



Fig. 2 


Kahn tests were negative. The specific gravity of the ascitic fluid was 1.012 and it 
contained less than 4% total protein. Other data are listed in Table I. 

X-ray studies with barium were made of the esophagus, stomach and duodenum 
and of the colon. No abnormalities were noted. The gall bladder did not visualize 
at x-ray with double dose dye technique. 

For the first three weeks, frequent abdominal paracenteses were necessary. Mer- 
curial diuretics were then used and the frequency of paracenteses was reduced. 

Exploratory surgery was recommended because the nature of the abdominal 
masses was uncertain. The patient requested that he be allowed to go home and 
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return for surgcr}' at an early dale. Tliis was arranged. Tlie patient did not return, 
however, until abdominal distention with respiratory embarrassment made it impera- 
tive. He bad been drinking alcohol in large quantities for 15 days prior to readmis- 
sion. Tlie patient was prepared for surgerj', and an exploratory laparotomy was 
done by Dr. John E. Owen. 11,000 cc. of ascitic fluid were removed. The liver 
was small and extremely fibrotic. The spleen was enlarged apjiroximately three 
times normal size. The omentum and mesenterj’’ of the large bowel and the ap- 



Fig. 3 


Pendices epiploicae were extremely edematous and large. No other masses or 
abnormalities were found. A biopsy was taken from the liver and an appendix 
apiploica was removed for pathological study. An omentopexy was done. 

The section of liver was grossly nodular and the cut surface showed fibrous 
nodularity. The section showed fibrosis around the liver lobules with moderate 
3 mphocytic infiltration and very minimal fatty infiltration. No biliary retention 
"as apparent. The diagnosis was portal cirrhosis (Fig. 21. 
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The appendix epiploica was 1 .8 cm. in length. It was rather opaque. The section 
sliowed fat necrosis and moderate fibrosis with moderate cellular infiltration, pre- 
dominately l 3 miphocytic. There were some nondescrii)t groups of cells, among 
which a]:)])carcd a few multinuclcaled cells, d'hc diagnosis was adipose tissue with 
chronic degeneration, edema and fibrosis (I'ig. .1). 

SUMMARY 

This is a report of a jiaticnl with cirrhosis of the liver, portal hypertension 
and ascites who was subjected to exploratory surgery because two unusual 
masses were palpated in the abdomen, in the region of the transverse and sig- 
moid colon. Routine diagnostic procedures failed to show the nature of the 
masses. At surgery it was determined that the appendices epiploicae were 
so extremel}'' large and edematous, ai^parentl}" from portal obstruction, that 
the transverse and sigmoid colon had been palpated as large, c^dindrical, firm, 
nodular, movable masses. The omentum and mesentery' of the large bowel 
were also large and edematous, but the}' and the remainder of the colon had not 
been palpated at physical examination having been obscured by ascitic fluid. 
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EDITORIALS 

TOT STARVATION DID TO THE NERVOUS SYSTEM OF 
THOUSANDS OF PRISONERS OF WAR 

It is.unfortunatc that in the past tliirty 3 'cars so much of dietetics has been 
worked out on tlie rat and tlicn assumed to be valid for man. This assumption 
was made in spite of tire fact that what was true for the rat was not always true 
for the guinea pig or for tlie cliiclr or tlic calf. For years observant physicians, 
capable of independent tliought, have puzzled over the fact that the women 
they see with anore.\ia ner\'osa, or W'ith tlie habit of living for years on only a 
few mouthfuls of food a day, usually^ show no sign of any known deficiency 
disease. Such a woman may go dowm to 80 pounds and yet be active and wide- 
aw^e and without any sign of injury to the nervous system or eyes or skin. 
Evidently something has been wrong with our theories. 

Also, years ago when the British sent a commission to Japan to study thou- 
sands of poor persons living on a diet decidedly subnormal in vitamin B, they 
wre puzzled to find so little beriberi. They found instead shortness of breath 
on exertion. Curiously, the incidence of beriberi, when plotted on a map, 
s owed that the trouble afflicted mainly persons who lived on the edges of 
streams! Some Japanese researchers said also that beriberi did not come until 
0 victim was infected with a certain bacterium. These observations were 
not according to theoiy and hence were largely ignored and soon forgotten, 
nfortunately, we human beings love to make things simpler than they are, 
specially m textbooks. 

It is curious that during aU these years since vitamins were discovered, re- 
search workers in dietetics have not taken the trouble to go into the slums of 
e Orient, where millions live out their lives close to starvation, to see what 
y happens to such persons. Almost everyone who has described sub- 
nical avitaminoses has described them as they are supposed to occur in the 
nited States, the richest country in the world, where a high percentage of the 
paop e have all they need to eat. 

in ^ interested in diet are being supplied with ample data 

in human starvation, data obtained in the horrible detention camp 

te ^nd Germany. There, brutal and conscienceless men inadver- 

y carried out one of the greatest dietetic experiments the world has ever 
untl hundreds of thousands of human beings on an inadequate diet 

li , either died or were reduced to skin and bones. In a recently pub- 
® ook Spillane* reviewed much of what is known about the results of this 

* "Nutrilional Disorders of the Nervous System.” BalUmore, The Williams 

’-ompany, 1947, 280 pages. 
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experiment. He has the great advantage of having worked with a number of 
medical officers who were themselves captives and who for years lived with the 
prisoners whose symptoms they observed and recorded. 

As might have been expected, if only from the old e.xperience of sailors with 
scurvy, it was soon noted that some individuals got into trouble while others 
got by fairly well; also members of certain races tended to cave in and get a 
deficiency disease sooner tlian did members of other races. 

As Spillane said at the start of his book, contrary to general opinion, starva- 
tion does not ordinarily produce scurvy, pellagra or beriberi, even when the 
period of deprivation is sufficiently prolonged to allow for such developments. 
Curiously, a deficiency disease is more likely to develop if a fair amount of 
poorly chosen food is ingested. A diet deficient in vitamin Bi is more likely 
to cause trouble if it contains much carbohydrate. It appears from this that 
there is a factor of intoxication bound up in the carbohydrate. 

Dietary deficiency in man is always a complex disturbance. Unfavorable 
conditions such as those met with in concentration camps do not leave the 
victims suffering from deprivation of only one vitamin. Only the ingenuity of 
man can produce sucli a diet. Usually there are multiple deficiencies not only 
in vitamins, but in amino acids, protein, chemical elements, and calories. 

In the detention camps it was found that a diet lacking in the B complex 
might produce pellagra in an occasional individual and beriberi in another. 
Furthermore, beriberi might show itself -with edema, cardiac failure, or acute 
injury to nerves. Some persons showed destructions of certain nerves or nerve 
tracts, while others suffered injury to parts of the brain. Startling was the 
fact that a man, while retaining the outward appearance of fair health, might 
lose his sight or his hearing as the result of nutritional failure. 

As Spillane said after seeing hundreds of these prisoners of war go down to 
skin and bones without developing the expected avitaminoses, he lost what 
little faith he had in his abilit}'- to diagnose the so-called subclinical deficiencies. 
He felt that those who do this sort of thing must really be guessing. He 
doubted, also, if the symptoms of the supposed subclinical avitaminoses would 
necessarily be the ones which were observed at the onset of the major de- 
ficiency syndromes as they were seen in the camps of Germany, Malaya or 
Hong Kong. As Spillane said, in England, in spite of a rather restricted diet, 
the neurologist rarely finds any syndrome that he can say definitely is due to 
a vitamin deficiency, “and this, despite the efforts of pharmaceutical firms to 
persuade him to the contrary!” Furthermore, “in spite of a iowration of vita- 
min B in the British Isles, pellagra is extremely rare.” 

It may have been that some of the troubles of the badly starved prisoners 
of war were due to the lack of certain amino acids in the diet. According to 



EDITORIALS 


759 


Spillane, a study of this field of human dietetics may prove to be as fertile a one 
as that of tlie avitaminoses. 

The experience of the war prisoners suggests that the retina is one of the 
most delicately adjusted mechanisms of the nervous system, and one which can 
suffer much from starvation and lack of oxygenation. Spillane stated that 
achlorhydria is a common finding in pellagrins but an uncommon one in cases 
of beriberi. It may clear up on treatment with nicotinic acid. 

It has been demonstrated of late that in man some vitamins can be S 3 mthe- 
sized in the bowel. In his chapter 12, Spillane discussed briefly the diarrheas 
which were seen in the concentration camps and which may have been due in 
part to malnutrition. Necropsy in such cases showed widespread degeneration 
of the mucous membrane of the gut. Commonly, there were degenerations, 
also, of the peripheral nerves, posterior root ganglia, posterior nerve roots, and 
the posterior columns of the spinal cord. 

A very interesting clinical finding was the interrelationship of pellagra, sprue 
and subacute combined degeneration of the cord. In all of these conditions 
there were anorexia, flatulence and diarrhea. Glossitis, achlorhydria and 
atrophic changes in the mucosa of the gut were common. In these cases the 
giving of nicotinic acid did not help much. 

Hyperchromic anemia has been observed in only some 4 per cent of pellagrins. 
Interestingly, a pellagrous type of skin eruption sometimes appeared in cases of 
tropical sprue. Harris, in 1941, described the very illuminating case of a man 
who, in 1916, had classical pellagra; in 1921-1926 typical pernicious anemia; 
and later, bouts of typical sprue whenever he failed to take his liver extract. 
There have been other similar reports suggesting a close relationship between 
these diseases. Degeneration of the peripheral nerves and of the posterior 
and lateral columns of the spinal cord has been noted often in pellagrins, but 
seldom in cases of tropical sprue. Common to pellagra, sprue and primary 
anemia was the finding, at necropsy, of fatty degeneration of the liver. 

It was interesting that in many of the cases, when the armistice came and 
medical officers started to treat the walking skeletons in the camps, they found 
that thiamine alone did not help much. About all it did sometimes was to 
relieve pain. To really get well, first the prisoners had to get on a good general 
diet. The medical officers could not ascribe the retrobulbar neuritis, nerve 
deafness, ataxic and spastic paraplegias to deficiencies of thiamine, nicotinic 
acid or riboflavin alone. As alreadj’^ noted, it seemed obvious that multiple 
deficiencies had been at work. It is probable, also, that some of the more 
serious injuries to the nervous system were due to added insults such as those 
connected with the coming of dysenteiy or malaria or parasitic infections of the 
bowel. 
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It is curious that among the cranial nerves the optic and auditory ones 
suffered the most. There was no obvious reason why in one case the posterior 
columns of the spinal cord suffered badly while in others it was the pyramidal 
tracts which were destroyed. 

Evidently, in spite of all of this tremendous amount of cruel, murderous 
experimenting on human beings, we still have much to learn about the mode of 
action of dietary deficiencies in man. Certainly every serious student of 
dietetics will want to read Spillane’s valuable book. 

W. C. A. 
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COMMENT 

FAILURE OF VAGOTOMY TO HELP DOGS WITH MANN- 
WILLIAMSON FISTULAS 

Recently, Saltzstein, Sandweiss, Hill and Hammer reported the effects of 
vagotomy on 12 dogs with Mann-Williamson fistulas. It didn’t do any good; 
the dogs died rapidly, several from gastric dilatation. Four died within a 
month before they had time in which to develop an ulcer; the other two died 
thirty-eight to sixty-one days postoperatively. 

W. C. A. 

THE INABILITY OF HISTIDINE TO PROTECT DOGS WITH 
MANN-WILLIAMSON FISTULAS FROM 
DEVELOPING ULCER 

In a recent paper, Saltzstein, Sandweiss, Hill and Hammer reported that in 
14 dogs with a Mann-Williamson fistula, the giving of histidine had no effect. 
Actually, from a scientific point of view, there never has been any good evi- 
dence on which to base the treatment of ulcer with histidine. The craze 
started after a clinical paper was published in Europe. The drug in a pro- 
prietary form was welcomed because it gave physicians something to do for the 
patient each day. Another proprietary remedy called “aolan,” said to be a 
solution of lactalbumen, and sold to be injected into patients with ulcer, was 
tried by Saltzstein and associates and was found also to have no effect in the 
protection of dogs with Mann-Williamson fistulas. 

W. C. A. 

THE ANTI-PERNICIOUS ANEMIA FACTOR IN LIVER OR 
VITAMIN Bi- HAS BEEN CRYSTALLIZED 

After twenty-two years of research on the purification of liver extracts and 
identifying the substance which so promptly helps patients suffering from 
pernicious anemia, E. L. Rickes, N. G. Brink, F. R. Koniuszy, T. R. Wood and 
Karl Folkers from the laboratories of Merck and Company, have recently an- 
noimced the isolation and crystallization of a substance which has a pro- 
nounced effect in doses of from 2 to S micrograms. In another paper, M. S. 
Shorb reported the accelerating activity of this substance on the growth of 
Lactobacillus lactis, and Randolph West, of Columbia University, reported on 
the great effectiveness of it in cases of addisonian anemia. The three papers 
are to be found in the April 16, 1948, number of Science. 
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Work is now in progress on the chemical identification of the new vitamin 
and aU biochemists and physicians will await with eagerness further publica- 
tions from tlie Merck group. . They are to be congratulated on a splendid piece 
of work, 

W. C. A. 

VAGOTOMY IN THE TREATMENT OF ULCERATIVE COLITIS 
AND REGIONAL ENTERITIS 

In view of the fact tliat after vagotomy some persons and many animals 
suffer from a debilitating and sometimes incurable or fatal diarrhea, it is curious 
now to see the operation being used for the treatment of diseases of the bowel 
which are associated wtli severe diarrhea. It is curious also to find surgeons 
attempting to cure a colonic disease by cutting two nerves which, according to 
most anatomists and physiologists, may not reach the colon or have much in- 
fluence on it. There is only a little evidence to indicate that in some animals 
a few fibers of the vagi reach the pro.vimal third of the colon. The literature 
on the subject has been summarized by Alvarez in An Iniroiuclion to Gastro- 
enterology. 

It is all the more curious to attempt to treat diarrheas with an operation 
which was found, in rabbits, to greatly increase the irritability of the small 
bowel. Cutting these nerves appeared to take a sort of brake off of the bowel 
so that it responded violently to every stimulus. It would appear, then, that 
the only logical reason for cutting the vagi in cases of diarrhea would be the 
hope that thereby the diarrhea-producing effects of anxiety and fear and panic 
would be blocked. If this were true, the operation should be performed only 
in those cases in which organic disease in the terminal ileum and colon is com- 
plicated by a bad psychologic situation. To be sure the loosening effects on the 
bowel of worry and unhappiness and fear are well known to every clinician 
and many a layman, and it may well be tliat some persons with true colitis 
would recover if they could be freed from the bad effects of anxiety over their 
situation. 

Actually, in the March 1948 number of Minnesota. Medicine, Dennis, Eddy 
and Westover reported the results of transthoracic vagotomy undertaken in 
twenty-two cases of idiopathic ulcerative colitis, and in one case of functional 
diarrhea. One patient died of cardiac complications before the vagotomy could 
be completed; two are definitely worse, and the condition of three more is un- 
changed. Fourteen have improved, and three, at the time of writing, had not 
been under observation long enough for evaluation of the procedure. Two of 
the excellent results occurred in patients suffering also with regional enteritis. 
In general, the best results were obtained in cases in which the duration of 
symptoms had been short and the amount of scarring in the bowel minimal. 
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Laboratory studies by Wangensteen, Friesen and Lillehei, not yet published, 
on vagotomy in dogs failed to reveal any resulting abnormality in the digestive 
enzymes or in the motor activity of the ileum. 

In the patients operated on by Dennis, Eddy and Westover there was the 
usual marked slowing of gastric emptying, the stomach rarely being empty of 
barium in twenty-four hours, and usually containing some of the material 
after forty-eight or even seventy-two hours. This sort of thing in man usually 
produces constipation. As every good clinician knows, one of the firsts symp- 
toms of obstructing carcinoma near the pylorus is often constipation. There 
was a prolongation of transit of the material through the small intestine, even 
when the stomach began to empty fairly early. It would appear that in man 
vagotomy does not make the bowel as irritable as it does in rabbits. 

Two of the patients who have been freed of symptoms had a negative result 
from the insulin test, suggesting that section of the vagi was incomplete. 
Eight patients who, before operation, had blood, pus and mucus in the stools 
were much improved after vagotomy, with better formed excrement. 

Interestingly, Dennis et al. report that in the experience of Dr. Russell 
Wilson tetraethylammonium bromide, which appears to relax markedly the 
gastro-intestinal muscle and to stop peristalsis, had an adverse effect in five 
cases of ulcerative colitis. 

One of the best cases to show that in man incomplete vagotomy can at least 
temporarily slow the progress of material through the small bowel was that of 
the first patient operated on by Dennis and his associates, a twenty year old 
girl who had previously had all of her colon and five sixths of her ileum removed 
for severe ulcerative colitis and ascending enteritis. She had undergone 
ileostomy. After a vagotomy, which could not be completed because of her 
poor condition, she passed the first solid excrement she had had in four years. 
There was a gain in weight and a temporary return of fair health. Later, more 
vagus fibers were resected but no improvement followed this operation. 

As Dennis wisely says, it will be a year or two before he and his colleagues can 
tell what the end-results of this daring operation are to be. 


W. C. A. 



GABTnOENTEnOLOOr 
Vol. X[, Nn, 5, Nuv. IfljS 
Printed in V. S. A. 


BOOK REVIEWS 

Up From the Ape. Earnest Albert Hooton. The Macmillan Company. New Yorki 

Revised Edition, 1947, 788 pages. 

This is a spendid book and one that is crammed with interesting material, interest- 
ing to any philosophically minded physician. Medicine is really a branch of an- 
thropology and, as every wise physician knows, certain groups are more inclined to 
suffer from certain diseases than are other groups. There is also developing of late a 
science of the anthropology of the individual as related to disease. Some physicians 
think now that certain physical builds make a person more subject to tuberculosis, or 
ulcer, or gallstones, or schizophrenia, or hypertension. Some of the troubles of man 
are also relics of diseases that still bother our remote cousins, the apes. 

Of late some remarkable skulls have been found, particularly in South Africa, Java 
and China, which show what man was like when he was not much different from an 
ape. Hooton has gathered together this information and presented it in a most 
interesting way. 

In the book there are some splendid pictures of the several anthropoid apes. 

This is a splendid book for a physician to read for sheer delight as well as for much 
information of value to him. 

Lite. Its Natitre and Origin. Jerome Alexander. Reinhold Publishing Cor- 
poration. New York, 1948, pp. 291, price $5.00. 

This book, written by an eminent consulting chemist, is packed with information 
derived from several fields of biology and chemistry, and is one of the most interesting 
books the reviewer has ever read. Every educated physician would find delight and 
profit in perusing this volume. 

Alexander has tried to figure out how life may have originated on this earth and 
how it has developed along evolutionary lines. He has devoted his life to biological 
and chemical research; he is internationally known as a student of colloid chemistry, 
and has written a number of standard texts on this subject. He is particularly inter- 
ested in the catalizers and these, he believes, are the most efficient tools of nature in 
the process of evolution. He believes that the genes, those units of tissue which 
determine hereditary transmission, are made up of catalysts. He is much interested 
in the recent discovery that molecules can serve as a sort of mold or template for the 
reproduction of enormous numbers of similar molecules. This book could have been 
written only by a man who had an enormous knowledge not only of chemistry but of 
genetics and biology. Very interesting is his comment on page 197 that certain 
ferments can be trained to handle certain sugars which originally they could not 
ferment. 

Like a good scientist, Alexander gathers together all the facts which he could get 
from many fields and gives them to his readers for what they are worth. One is 
happy to see that Alexander does not try to prove scientifically that there is a God 
in the heavens who is running the earth in a kindly way and taking loving care of all 
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of us. He is not a “reconciler.” This is an immensely more valuable but less up- 
lifting book than the best-seller written by Le Compte de Nouy. 

Thus We Are Men. Sir Waller Langdon-Brown, MJ), Longmans, Green and 

Company. New York, 1939, pp 344. 

Although this book is now out of print and hard to come by, it is so delightful and 
so full of information about many authors and eminent physicians, and so full of 
inspiration that the re\n[ewer feels compelled to call it to the attention of the readers 
of Gastroenterology. All those many physicians who have delighted in the writings 
of Sir William Osier will delight also in this book. Sir Walter Langdon-Brown was 
Professor of Physics at the University of Cambridge, England, ako Consulting 
Physician to St. Bartholomew’s Hospital. Many years ago he had a decided interest 
in psychosomatic medicine and often he wrote beautifully and clearly on this subject. 

The chapters in this book are largely reprints of memorial or special lectures which 
Sir Walter gave during his later years. It is immediately evident that he was not 
only a master of the practice of medicine but also one of the best educated of the 
world’s physicians. He had the same type of education in the humanities which 
Osier had. He knew some of the great writers of England and he knew their intimate 
stories. For instance, he writes delightfully and intimately of Sir William Osier, 
Robert Bridges, James Barrie and Robert Louis Stevenson. There are splendid 
chapters on The Biology of Social Life, The Return of Aesculapius, “Just Nerves,” 
New Pains for Old, The Psychology of Authorship, Dr. Jekyll Diagnoses Mr. Hyde, 
The Background to Harvey, Some Gods and their Makers, The Plague in England, 
and The Evolution of Death. 

The book is filled with sentences that the reader will want to mark and memorize 
and go back to again and again. For instance, “to see things as they are is the task 
of growing up.” In the process of evolution “we have lost our tails, we have not yet 
grown wings.” “Vegetarianism is harmless enough though it is apt to fill a man with 
wind and self-righteousness.” “The path of medical progress is strewn with the 
wrecks of discarded fads: bottles of soured milk, piles of special foods, innocent of the 
smallest trace of purins, broken electrical apparatus, innumerable tablets confidently 
recommended by many; there they all lie. And which of us can lay his hand on his 
heart and truthfullj'- say he never used any of them?” “We are now realizing that a 
little reason mounts guard perilously and indecisively over a whole mass of emotions 
and instincts inherited from a far-distant past.” 

The Livek and Its Disease. Comprising the Lowell Lectures delivered at Boston, 
Massachusetts in March, 1947. B. P. Ehnsworlh, M.D. Harvard University 
Press. Cambridge, Mass., 1947, pp. 204, price $5.00. 

This is an interesting little book full of interesting material, well written and well 
illustrated. There are good bibliographies attached to every chapter. Dr. Hims- 
worth is Professor of Medicine at the University of London. He has done much 
research in this field and knows whereof he speaks. For all those workers in this 
field who would like to know what is being done in Great Britain, this book is ideal. 
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MOUTH AND ESOPHAGUS 

Kay, E. B. Surgical treatment of cardio- 
spasm. Ann. Surg., 127; 34 (Jan.) 1948. 
Seventeen patients with cardiospasm who 
had not been significantly improved by 
instrumental dilatation received transpleural 
cardioplasty. The technic provides for 
incising tire diaphragmatic hiatus radially, 
excising any limiting bands about the esoph- 
ago-gastric junction, pulling the cardia 
through the diaphragm, occluding the 
esophageal and gastric lumina, incising the 
esophago-gastric junction longitudinally for 
a distance of four inches and closing the 
opening by suturing it transversely. In 
each patient there was better relief of the 
dysphagia than had been obtained by pre- 
vious measures, and spontaneous reduction 
in the radiographic size of the esophagus 
following operation. 

Lemuel C. McGee. 

STOMACH 

Bourne, W. A. Cancer of the stomach in 
Addison’s anaemia. Brit. Med. J., 4541; 
92 Qan.) 1948. 

Examination of 15 symptom-free patients 
with pernicious anemia by X-ray and gas- 


troscopy revealed cancer in 3. The pa- 
tients, 2 males and 1 female, were more than 
65 years of age and had been treated for at 
least 10 years. The carcinomas involved 
the lower third of the stomach. One case 
is of especial interest in that, despite sug- 
gestive roentgen evidence of an early scir- 
rhous lesion in the prepyloric region, and 
fixation and absence of peristalsis at gas- 
troscopy, operation apparently did not 
disclose evidence of neoplasm, though the 
stomach was not opened. Clinical symp- 
toms of neoplasm appeared 18 months later, 
and operation at that time disclosed a large 
carcinoma of the pyloric end of the stomach. 

Joseph B. Kirsner. 

Gailey, a. a. H. Congenital hypertrophic 
pyloric stenosis. Report of four cases in 
brothers. Brit. Med. J., 4541: 100 (Jan.) 
1948. 

The occurrence of congenital hypertrophic 
pyloric stenosis in four brothers is de- 
scribed, the second instance of this condi- 
tion in four members of the same family 
to be reported. Rammstedt’s operation 
was successfully performed in each case and 
convalescence was uneventful. 

Joseph B. Kirsner. 
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SttXN'so.v, P. C. Mass survey of the gas- 
trointestinal tract. Soutliern Med. J., 
41: 108 (Feb.) 1948. 

The stomadi is still tlic most common site 
of cancer in the human body. Uterine 
cancer is second, but causes only half the 
number of deaths that carcinoma of the 
stomach does. In tlie United States about 

40.000 people die of gastric carcinoma each 
year, the death rate being about 30 in every 

100.000 population. 

The author discusses a recent statement 
by Kirklin and Hodgson to the effect that 
mass surveys for cancer are impractical. 
According to these workers, a mass survey of 
people over 40 years of age would necessitate 
the examination of 42 million people. It 
would take 1,900 radiologists, examining a 
stomach every 4 minutes for 8 hours each 
day, about a year to complete such a task. 
Since the examinations would have to be 
done every three months to catcli lesions 
in their incipient stage, it has been estimated 
that it would require 7,150 radiologists to 
carry out the program. This is more than 
three times the number of active diplomates 
of the American Board of Radiology. 

Swenson describes a method employed at 
the Detection Clinics of the Donner Founda- 
tion in Philadelphia. One anterior and two 
oblique exposures are made in the erect 
position. This method enables more than 
one radiologist to view the films, though the 
advantages of fluoroscopy are lost. It is 
too early to evaluate the results, since only 
about SOO patients have been examined with 
negative results. If such a method proves 
practical, Swenson believes that the enor- 
mity of the task should not be considered a 
deterrent. 

Anthony M, Kasich. 

Epskind, L. The problem of hjqjopro- 
teinemia in delayed gastric emptying 
alter stomach resection. Acta Chir. 
Scand., 95; 81 (Jan.) 1947. 

Patients with edema due to hypoproteinemia 
do not have a higher percentage of post- 
operative retention than patients without 
edema. The author does not believe that 
visceral edema is responsible for the delayed 
gastric motility after operation. 

PiHLip Levitsky. 


BOWEL 

StvENSEN, P. C. AND WiGH, R. The role 
of the roentgenologist in the diagnosis 
of polypoid disease of the colon. Am. J. 
Roent. Rad. Therapy, 59: 108 (Jan.) 
1948. 

On roentgenological examination, polypoid 
lesions of the colon are elusive. The first 
clue is obtained during the initial filling of 
the colon where the defect is seen. This is 
especially true before the walls of the colon 
are completely separated. When the colon 
is expanded the polyq) may be completely 
hidden and it may again be observed on 
compressing the area. The polyp defect 
is brought out well by the spot pressure 
filming. The polyp may be movable if it 
has a pedicle and give the impression of 
fecal content. Occasionally one may visu- 
alize dimpling or puckering of the bowel 
wall at the site of attachment of the poly- 
poid growth. The author emphasizes that 
the lesion must be reproduced and that no 
method is always infallible in demonstrating 
all the lesions. The differentiation between 
a benign polyp and a malignant polyp cannot 
be made. The size of a polyp is no accurate 
index of its histopathology. 

A clinical grouping of the cases was found 
to be invaluable. Those with polypoid 
disease fall into 4 different groups: (1) 
patients suffering from hemorrhage from 
the bowel, the sigmoidoscopic examination 
revealing no lesion; (2) patients with bloody 
stools associated with a proved growth in 
the rectum; (3) patients which require an 
examination for exclusion of a lesion; and 
(4) clinical ulcerative colitis associated with 
polyposis. The authors present 10 il- 
lustrative cases roentgenologically demon- 
strating the polypoid lesions. 

Maurice Feldman. 

Lautman, H. and Method, H. The role 
of vascular spasm in recovery of strangu- 
lated intestine. Experimental study. 
Surg. Gyn. Obs., 85; 675 (Dec.) 1947. 

This study concerns itself with two problems: 
(1) the development of a method of recog- 
nizing grossly the degree of vasospasm whi^ 
might serve as an index to the recoverability 
of strangulated intestine, and (2) an evalu- 
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alion of present nictliods of resuscitation 
and an investigation into additional mea- 
sures which could be of practical value. 
Vasospasm as one of the factors affecting 
the recoverability of strangulated intestine 
is of great significance, whether the strangula- 
tion be primarily arterial or venous. By 
obtaining intestinal surface temperature 
readings, an indication of residual vasospasm 
in the minute vessels of a still viable loop 
was observed. An important difference, 
however, in the gross ajjpcarance of the still 
viable arterial and venous type strangulation 
is that the former retains recoverability 
more than 5 times as long as the latter. 
In nonviable segments of either kind, release 
of strangulation results in a poor tempera- 
ture response or an actual decline in tem- 
perature. 

The use of papaverine hydrocliloridc for 
releasing residual vasospasm is discussed. 
When papaverine was given in large doses 
in addition to the accepted measures of 
oxygen inhalations, mesenteric novocainc 
injections and warm packs, an additional 
response was usually observed, 

Francis D. Mitrphy. 

SciurFNER, V. D. Intestinal tuberculosis. 

Can. Med. .Assoc. J., 57; 561 (Dee.) 

1947. 

Intestinal tuberculosis, according to Schaf- 
fner, is a common disease in tuberculosis 
institutions. It is estimated that at least 
90 per cent of far advanced, open cases, 
unfit for collapse therapy, have extensive 
tuberculous intestinal lesions. It occurs 
as a direct result of swallowed sputum. The 
initial lesions are found in the lymphoid 
patches of the gut and in the appendix. 
Constant abdominal pain in a patient with 
pulmonary tuberculosis is regarded as 
significant. When the lesion progresses 
to the sclerotic stage, the pain becomes 
cramping and spasmodic, and symptoms 
and signs of partial or complete bowel ob- 
struction appear. The onset of diarrhea, 
intermittent or constant, also is important. 
The diagnosis is based on the clinical picture 
and on roentgen studies. The finding of 
tubercle bacilli in the stools is of little 
diagnostic value. 

The first step in therapy is to control the 


pulmonary disease, and to render the sputum 
negative. If bowel lesions do not heal with 
control of the pulmonaiy tuberculosis, it is 
felt that the intestinal lesion is best treated 
by resection rather than prolonged medical 
treatment, provided that the process is 
.sufficiently localized. In a scries of 109 
consecutive cases operated upon for acute 
or subacute abdominal conditions, 101 
suggested the diagnosis of acute appendicitis 
and 8 had evidence of obstructive lesions. 
Of the 101 with symptoms of appendicitis, 
20 (19.8%) were found to have tuberculosis 
of the appendix or ileo-cccal region. The 
data on 25 cases are presented. 

Joseph B, Kirsner. 

Campbell, D. D. Carcinoma of the left 
colon. Can. Med. .Assoc. J., 57; 537 
(Dec.) 1947. 

A brief discussion is presented on the diag- 
nosis of carcinoma of the left colon with 
three case histories illustrating the value 
of repeated e.xamination. Preoperative pre- 
parations, dioicc of anesthetic and selection 
of operation are considered. The author 
describes a new metliod of combined ab- 
domino-perineal resection of the rectum 
and simultaneous dissection of the perineal 
and pelvic portion; the two dissections meet 
in the hollow of the sacrum. The operative 
time is less tlian one hour and shock is 
markedly reduced. The colostomy is cov- 
ered by a simple pad and binder. Of 40 
cases, 10 were found to be inoperable at 
laparotomy. There were 4 deaths from 
operation among the remaining 30. 

Joseph B. Kirsner. 

Hodges, F. J., Bundles, R. W., and 
Hanelin, j. Roentgenologic study of 
tlie small intestine. I. Neoplastic and 
inflammatory diseases. Radiol., 49: 587 
(Nov.) 1947. 

More and more, the importance of the ro- 
entgenological examination of the small 
intestine is recognized. The authors used 
the following method: after fluoroscopy and 
roentgenology of stomach and duodenum 
they took films 2J- and 5 hours after the 
barium meal. Several very interesting 
cases are reported. They include primary 
carcinoma of the jejunum, lymphoblastoma 
of the duodenum, regional jejunitis, peri- 
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appendiceal abscess, ulcerative ileocolitis, 
and ileocecal tuberculosis. 

Of special interest is one case which was 
studied and treated intensively for a period 
of 8 months. At no time was there clinical 
evidence of specific vitamin deficiency, 
anemia, or neurologic disease. The roent- 
genograms showed abnormal dilatations 
and contractions of stomach, small and 
large intestines. The small intestine re- 
sembled those seen in severe vitamin 
deficiencies. There was no significant re- 
sponse to therapy. Death eventually occur- 
red as a result of failure of the motor and 
absorptive functions of the intestinal tract. 
At necropsy there was extreme atrophy of 
all the organs, and muscular atrophy with 
diffuse fibrosis of the entire intestinal tract. 
Special examination of the central and 
peripheral nenmus system demonstrated 
advanced myelin degeneration of the spinal 
cord and sciatic nerve. The ganglia of 
Auerbach's plexus were swollen, their 
neurons were reduced in number, and the 
perisomatic glia was proliferated. It is 
evident that both the central and the per- 
ipheral nervous system suffered damage to a 
degree which was no longer compatible 
with life, but one cannot be certain whether 
they were primary in origin, or secondary 
to some systemic disorder. 

Franz J. Lust. 

Spencer, J. and Thaxter, L. T. Acute 
obstruction of the small bowel. Radiol., 
49: 611 (Nov.) 1947. 

It must be emphasized that there are a large 
number of cases presenting problems in the 
diagnosis of obstruction that will require 
frequent examination of the abdomen, 
including palpation and auscultation as rvell 
as repeated radiographic studies. The 
selection of cases that have been verified 
surgically necessarily limits the doubtful 
cases and allows for a more accurate cor- 
relation of the roentgen and operative find- 
ings. The radiographic findings were con- 
clusive of obstruction in 94 per cent of the 
cases, and the level of obstruction can be 
localized roentgenographically. The mech- 
anism of obstruction in 100 cases of small 
intestinal obstruction was analyzed and 
includes adhesions with and without pre- 


vious laparatomy (79% of cases), hernia, 
intussusception, ileitis, Meckel’s diverticu- 
lum, and gallstones. 

Franz J. Lust. 

Interim Report or Surgical Subcom- 
mittee OF THE Clinical Research 
Committee of the Public Health 
Department of the London County 
CouNaL. Viability of strangulated bo- 
wel. Brit. Med. J., 4540: 43 (Jan.) 
1948. 

Analysis of 336 cases, with particular ref- 
erence to those features suggesting the 
ultimate fate of the strangulated bowel, 
indicated tliat the risk of subsequent gan- 
grene increased with the length of bowel 
involved. No case was reported in which 
total gangrene of a segment of bowel oc- 
curred after replacement in the peritoneal 
cavity. Stenosis of the bowel with peri- 
toneal adhesions supervened in two in- 
stances, suggesting that mucosal and per- 
haps peritoneal damage had occurred, and 
that Ae replaced bowel was on the border- 
line of viability. Among 216 “replacement” 
cases in which the bowel color was normal, 
the mortality was 9.7 per cent, as compared 
with 30 per cent among 20 instances in 
which the bowel was discolored. The 
presence of muscular contractions in the 
bowel and pulsations in the mesenteric 
vessels was associated with a more favor- 
able prognosis. 

The chief causes of strangulation, w-hich 
excluded intussusception, were hernia, 
chiefly femoral and inguinal, (91.9%), 
bands or adhesions (6.0%), and voKmlus 
(2.1%). Inguinal herniae tended to come 
to operation earlier than femoral herniae. 
There were 68 deaths— a total mortality 
of 20.2 per cent. The case fatality increased 
with the duration of strangulation. There 
was no statistical difference in death rate 
between patients undergoing resection and 
lateral anastomosis and those with resection 
and end-to-end anastomosis. 

Joseph B. Kirsner. 

Ault, G. \V. Surgical treatment of chronic 
ulcerative colitis. Am. J. Surg., 75: 
325 (Feb.) 1948. 
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It is probable that about 15 to 20 per cent 
of all eases of chronic ulcerative colitis 
rcadi an advanced stage. The objective 
of medical and surgical treatment should 
be a restoration to health and previous occu- 
pation. Surgery in the advanced process 
of ulcerative colitis was classified under 
specific and elective indications. Specific 
indications for surgery are (1) chronic 
ulcerative colitis with constitutional and 
visceral degenerative cliangcs, (2) anorectal 
complications, (3) polypoid degneration 
and carcinoma, (4) obstruction and tumor 
mass and (5) subacute perforation, abscess 
and fistula. Elective indications for surgical 
inter\'cntion include (1) focal infection, 
(2) hemorrhage, (3) acute fulminating ulcer- 
ative colitis, and (4) acute perforation. 

The surgical procedures were planned to 
suit the requirements of the patient, and 
the following were applicable; (a) ileostomy 
without colectomy, (b) ileostomy with 
colectomy without resection of the rectum, 
(c) ileostomy with total colectomy and 
abdomino-perincal resection, (d) ielostomy 
and right colectomy, (e) left colectomy and 
abdomino-perineal resection, (f) ileosig- 
moidostomy with total colectomy, (g) 
segmental resection and anastomosis, (h) 
colostomy. 

The analysis of operative procedures 
reveals that 20 patients undenvent 35 
operations with a postoperative mortality of 
8.5 per cent. A restoration to health and 
previous occupation was accomplished for 
70 per cent of the patients. 

Michael W. Shutkin. 

LIVER AND GALL BLADDER 

St. John, B. D. Jaundice and liver func- 
tion tests. To what extent are they 

necessary? N. Y. State J. Med., 48: 

75 (Jan.) 1948. 

Jaundice is due to an excess amount of bili- 
rubin in the blood, whether because of an 
increased production in the presence of 
normal excretion, or a normal production 
and diminished excretion. There are two 
types : obstructive and non-obstructive jaun- 
dice. The first type arises because of stones, 
tumors or inflammatory exudate within 
the common bile duct. It may also be due 
to extrinsic pressure. Non-obstructive jaun- 


dice is either hemolytic in origin or 
toxic. The liver has numerous functions 
and each one requires a different test to 
disclose any disturbance in that function. 
In a case of suspected obstructive jaundice 
the most useful tests arc urobilin in urine, 
bilirubin levels in the blood, serum alkaline 
phosphatase, and Hanger’s cephalin floc- 
culation test. The tests for nonobstructive 
jaundice arc not very conclusive. The 
clinical investigation in a case of jaundice 
is more valuable than most liver function 
tests for determining whether one is dealing 
with surgical (obstructive) jaundice or 
medical (non-obstructive) jaundice. 

Philip Levitsky. 

Kapel, 0. Operative treatment of gall- 
stone ileus without enterostomy. Acta. 

Chir. Scand., 95: 54 (Jan.) 1947. 

Gallstone ileus is very difficult to diagnose 
clinically. It usually occurs in old women. 
A histor}’ of cholelithiasis may be present. 
In the author’s two cases diagnosed pre- 
opcratively, laparotomy was performed and 
the stone was milked along the ileum 
through the ileocecal valve into the colon. 
Entcrotomy was thus avoided, and the 
stones were passed spontaneously in both 
cases. 

PmLip Levitsky. 

hlORRisoN, L. M. Tj-^pes of cirrhosis of 

the liver responsive to treatment. Rev. 

Gastroenterol., 15: 119 (Feb.) 1948. 

The author divides cirrhosis into two clasi- 
fications, the fatty and non-fatty types. 
The former, when advanced, is identical 
with portal or Laennec’s cirrhosis, and is 
usually associated with e.xcessive intake of 
alcohol and nutritional deficiency. The 
latter includes the hypertrophic biliary 
cirrhosis of Hanot or the Aolangiolitis 
cirrhosis. Diagnoses were made by liver 
biopsy. 

Seventy patients with cirrhosis were 
treated by a high protein (high carbohy- 
drate) low fat diet; liver extract; vitamins; 
and choline. Twenty-three patients were 
treated by paracentesis, diuresis, and high 
carbohydrate diet. The author designates 
the former group as “untreated”. After 
2 years, all patients in the treated group 
without ascites were alive as compared with 
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27 per cent mortality rate in the control 
series. Sixty-two per cent of tlie treated 
patients without ascites had returned to 
normal activity in 2 years as compared to 
18 per cent of the control group. Thirty- 
four per cent of the treated patients with 
ascites had returned to normal activity in 
two years as compared with 17 per cent of 
such patients in the control scries. 

C. WiLMER Wjrts, Jr. 

Shay, H. and Siplet, H. Minimal yet 
adequate program of liver function studies 
in the differential diagnosis of jaundice. 
Am. J. Med., 4; 215 (Feb.) 1948. 
Congenital or acquired hemolytic icterus 
is characteriaed by splenomegaly, reticulo- 
cytosis, sperocytosis, increased fragility, 
urobilinogenuria, and hyperbilirubinemia. 
The diagnosis of hepatocellular and ob- 
structive jaundice is often impossible despite 
a careful history and exhaustive physical 
examination. Liver functions may contrib- 
ute valuable aid to the ultimate diagnosis 
but the number of tests are best limited to an 
adequate minimum. In addition to a 
reliable method for measuring the degree of 
icterus, the plan should include at least two 
tests which give positive results in obstruc- 
tive jaundice and two whose results are 
positive in hepatocellular jaundice. Liver 
function tests should be done early and 
repeated at short intervals. 

The minimum tests recommended for 
the differential diagnosis of ostructive and 
hepatocellular jundice are: (1) quantitative 
van den Bergh, (2) serum cholesterol 
partition, (3) serum alkaline phosphatase, 
and (4) thymol turbidity. W^ere labora- 
tory facilities are limited, jaundice may be 
followed by combining the (1) methylene 
blue test, (2) the galactose tolerance test, 
and (3) the thymol turbidity. If such 
studies are continued at 4-7 day interx'als, 
a sounder prognosis is possible than that 
gleaned from clinical observation alone. 
The investigator may thus take due cog- 
nizance of the multiplicity of liver functions, 
the "dissociation” of the effects of liver 
damage upon these functions and tlie dy- 
namic quality of liver function, inadequate 
appreciation of which has led to so much 
unjustified criticism of liver function tests. 


Attempted evaluation of an isolated liver 
function test in jaundice is without meaning. 

Michaei- W. Shdxkin. 

Althausen, T. L. Liver function tests 
in the differential diagnosis of jaundice. 
Am. J. Med., 4: 208 (Feb.) 1948. 

The present paper is devoted to a discussion 
of the value of various laboratory tests in 
the differential diagnosis of jaundice, and 
contains an analysis of 190 cases in which 
the diagnosis was definitely established b}' 
operation, autopsy or clinical course. In 
the differential diagnosis of jaundice, liver 
function tests are important but they do 
not replace a good history and physical 
examination. Ordinary laboratory studies 
are helpful in ruling out hemolytic jaundice. 
Among the metabolic functions of the 
liver most decisive for the differentiation of 
obstructive and parenchymatous jaundice 
is the ability of the liver to metabolize 
galactose, and produce prothrombin follow- 
ing an injection of vitamin K. Every 
patient with jaundice should have an 
intravenous galactose test and a test for 
the prothrombin response to vitamin K. 
It is very important to distinguish ob- 
structive jaundice which requires surgical 
interference from parenchymatous jaundice 
which is strictly a medical problem. 

Michael W. Shutkih. 

Kdnkel, H. G. Value and limitations of 
the thymol turbidity test as an index of 
of liver disease. Am. J. Med., 4: 201 
(Feb.) 1948. 

The purpose of this report is to present 
certain clinical observations on the value 
and limitations of the thymol turbidity 
test and to attempt to explain the results 
in 76 patients with infectious hepatitis in 
terms of maximal aberrations. In infectious 
hepatitis and acute liver disease, a positive 
reaction occurs although the degree of 
turbidity is not a reflection of the severity 
of the liver damage. In mild non-icteric 
cases of infectious hepatitis, the thymol 
turbidity test was found to be a more sensi- 
tive indicator of the presence of the disease 
than any other test that could be applied. 
It will remain positive for at least six weeks 
enabling one to make the diagnosis several 
weeks after all other clinical and laboratory 
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indications of the disease had disappeared. 
It is a useful test in anticipating relapses 
of infectious hepatitis and in the evaluation 
of mild, persistent symptoms following an 
attack of this disease. In cirrhosis of the 
liver, values for the thymol turbidity test 
proved to be considerably more variable 
than in infectious hepatitis. High values 
were found to be associated with the hyper- 
globulinemia found in kala azar, malaria and 
typhus.. In certain chronic disease such 
as rheumatoid arthritis and multiple mye- 
loma, values for the reaction did not cor- 
respond to the marked hyperglobulinemia 
that was present in some of these patients. 
The thymol turbidity test alone may be of 
considerable value in differentiating be- 
tween obstructive and non-obstructive jaun- 
dice especially when combined with the 
alkaline phosphatase, cephalin flocculation 
and serum bilirubin determinations. It 
may distinguish between infectious hepatitis 
and familial hemolytic jaundice. Although 
there is a close relationship in the reactions 
of the thymol turbidity test and cephalin 
flocculation, in infectious hepatitis the 
latter test became positive several days 
earlier tiian did the thymol turbidity re- 
action and is thus considered more useful 
during the pre-icteric stage. 

Mchael W. Shutkin. 

PANCREAS 

Eliason, E. L. and Welty, R. F. Pan- 
creatic calculi. Ann. Surg., 127: 150 

(Jan.) 1948. 

At autopsy pancreatic calculi are found in 
the ratio of 1 in 1,500-3,000 cases. From 
reviewing abdominal X-ray films the in- 
cidence has been reported as 1 in 754 cases. 
In a series where the pancreas was removed 
at autopsy and examined roentenologically, 
calcification was found in 1 of every 20 
specimens. Calculous disease of the pan- 
creas predominates in the male in tlie ratio 
of 3 or 4 to 1, and is found most commonly 
in the 4th and 5th decades of life. Thirty 
to forty per cent of these patients have 
diabetes mellitus. 

There may be no symptoms. The com- 
monest symptom is pain of the epigastric 
colic type. There may be weight loss; 
vomiting; bulky, frothy, fatty stools; and 


associated biliar>’' tract disease. Complica- 
tions include hemorrhage and the develop- 
ment of cysts, abscesses, and carcinoma. 
The mortality rate for operative treatment 
of pancreatic calculi is about 18 per cent. 
Nine cases with pancreatic calculi receiving 
surgery are reported briefly. One patient 
died, one other was not imporved, and the 
remaining seven patients were relieved. 

Lemuel C. McGee. 

Jemerin, E. E. and Samuels, N. A. Cysta- 
denoma of the pancreas. Ann. Surg., 
127: 158 (Jan.) 1948.’ 

Cystadenoma of the pancreas is an uncom- 
mon disease. Its incidence is not established 
because of difficulty in its separation from 
cysts due to defective pancreatic develop- 
ment. The lesion is most likely to be found 
in the tail of the pancreas. It is more com- 
mon in females than in males. The symp- 
tomatology is that expected of a slowly ex- 
panding lesion in this location; pain, epi- 
gastric discomfort after meals, belching, 
nausea and vomiting. Roentgenograms help 
in the diagnosis by showing compression 
defects in the stomach, duodenum or trans- 
verse colon. WTiereas marsupialization is 
the common method of surgical treatment 
in other varieties of pancreatic cyst, cysta- 
denomas should be dissected out. Often a 
cleavage plane can be found. 

A case is reported wherein there was suc- 
cessful removal of a cystadenoma from the 
head of the pancreas in a 31 -year old female. 
Before operation a slightly irregular firm 
mass about the size of a tangerine was palp- 
able in tlie mid-epigastrium. It was freely 
movable. The specimen after removal was 
a nodular, globular mass about 10 cm. in 
diameter. The individual cysts were from 
0.25 to 1.0 cm. across and were lined by 
epithelial cells which varied from cuboidal 
to flat. 

Lemuel C. McGee. 

Pessagno, D. J. and Schaefer, J. F. Pan- 
creatic cysts — with report of two cases. 
Southern Med. J., 41: 166 (Feb.) 1948. 
Pancreatic cysts are rare lesions. Only 
nine cases were reported from the Lahey 
Clinic from 1926 to 1945. Any fluid tumor 
in or associated with the pancreas can be 
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described as a cyst. It can arise wliolly 
within the pancreas. There are several 
types of true pancreatic cyst: the prolifera- 
tive cyst (cystic adenoma or cystic adeno- 
carcinoma) ; the degenerative cyst, resulting 
from softening and cystic degeneration due 
to necrosis; the retention cyst, from me- 
chanical blockage of the pancreatic duct; 
the echinococcus cyst; the congenital type, 
associated with cysts of the liver and kid- 
neys; the hydatid cyst; and the cystic 
dermoid. 

Another form of cyst is actually an effusion 
into the lesser peritoneal cavitj’. Because 
of its dose pro.viraity to the pancreas, it is 
called a peripancreatic cyst or pseudocyst. 
This cyst never originates from the gland 
substance. It is generally caused by trauma 
to the upper abdomen, or arises as a sequel 
to an acute or chronic pancreatitis which, 
by a process of contiguous inflammation, 
initiates the effusion into the lesser peri- 
toneal sac. Differentiation between true 
and pseudocj’sts is seldom made during 
life. 

Cysts vary in size from a small tumor of 
primary pancreatic degeneration to huge 
masses. They are usually round or oval, 
smooth, fluctuating masses in the epigas- 
trium. They are generally in the midline 
although they may be located beneath the 
lip or, more rarely, beneath the right costal 
margin. Signs of pancreatic insufficiency 
roay be present. The most prominent 
symptom is pain. Epigastric fullness, flatu- 
lence, loss of weight and vomiting are 
frequently seen. Pancreatic cyst must be 
differentiated from mesenteric cyst, tumors 
of the ovary, omental cysts, adrenal cysts 
and renal cysts. Treatment is surgical, 
marsupialization being the most common 
and successful operation 

ANTHorrv M. Kasich. 

Haeper, a. a. and Mackav, I. F. S The 
effects of pancreozymin and of vagal 
ner\'e stimulation upon the histological 
appearance of the pancreas. J. Physiol., 
107: 89 (Jan.) 1948. 

The effects of secretin, pancreozymin and 
vagal stimulation upon the zymogen granule 
content of the cat pancreas were studied 
together with the enzyme output in the 


juice. Secretin produced the secretion of 
juice of a low enzyme content and did not 
affect the granule content of the cells. 
Stimulation of the dorsal vagal trunk and 
the administration of pancreozymin each 
resulted in an increased output of enzymes 
in the juice and diminution in the granules 
in the cells. The increased enzyme output 
in response to repeated doses of pancreoxy- 
min was maintained for periods up to 3J 
hours. The increased output of enzymes 
in the juice, and the alterations in the his- 
tological appearance of the pancreas in 
response to pancreozymin are not affected 
by injection of atropine which abolishes the 
effect of vagal stimulation. 

Albert Cornell. 

Maimon, S. N., Kirsner, J. B., and Palmer 
W. L. Chronic recurrent pancreatitis. 
A clinical review of twenty cases. Arch. 
Int. Med., 81: 56 (Jan.) 1948. 

The authors studied 20 patients with chronic 
pancreatitis. Twelve were men and 8 were 
women. In 60 per cent of the cases, the 
average duration of symptoms was four 
years. In 85 per cent, the chief complaint 
was recurrent severe pain in the upper ab- 
dominal area. Jaundice of varying degree 
was present in 25 per cent. The oral glu- 
cose tolerance test showed a diabetic type 
of curve in 8 out of 9 patients and a flat 
curve in the ninth. Disturbances of car- 
bohydrate metabolism were present in 10 
of the 20 patients. Seven of these had 
diabetes and 3 had transitory glycosuria. 
Steatorrhea was present in 5 cases and pan- 
creatic calcifications in 7. The possibility 
of recurrent pancreatitis should be con- 
sidered especially in cases in which the 
patient continues to have attacks of pain 
simulating that of biliary colic after chole- 
cystectomy has been performed. 

Edgar Wavdurn. 

Paxton, J. R. and Payne, J. H. Acute 
pancreatitis. Surg. Gyn. Obs., 86: 69 
(Jan.) 1948. 

This paper is a review of 307 patients ad- 
mitted to the Los Angeles County General 
Hospital from January' 1933 to January 
1946 with the diagnosis of acute pancreatitis. 
From a clinical standpoint, the disease 
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usually falls into one of 5 groups: (1) the 
standard textbook description of acute 
pancreatitis, (2) acute cholecystitis, (3) 
mechanical small intestinal obstruction, (4) 
acute alcoliolism with acute gastritis, and 
(5) cases with a mass eitlier in the epigas- 
trium or the left upper quadrant. Other 
symptoms associated with the above, such 
as gastrointestinal hemorrhage, diarrhea, 
and hypertension are discussed. 

Diagnosis is dependent on the following 
laboratory aids: (1) elevated blood amylase, 
(2) elevated blood sugar, (3) depressed blood 
calcium, (4) elevated urinary diastase, (5) 
glycosuria, (6) roentgenogram of the ab- 
domen, and (7) changes in tlie electrocardio- 
gram. Conservative treatment is recom- 
mended because of the results obtained. 
Premature discontinuation of active therap}' 
will result in reactivation of the disease. 
There was an overall mortality of 33.3 per 
cent in this series. 

pRANas D. Murphy. 
ANEMIAS 

Landboe-Christensen, E. and Plum, C* 
M. Experimental study on the localiza- 
tion of Castle’s intrinsic factor in the 
human stomach. Am, J. Med. Sd., 215: 
17 (Jan.) 1948. 

It has been reported that the pyloric portion 
of the hog stomach contains the antiper- 
nicious anemia factor whereas the fundal 
portion has little or no activity. The 
authors separated, dried and powdered the 
pyloric and fundal portions of human 
stomach obtained at autopsy. Feeding 
the fundal part to a patient with pernicious 
anemia over a period of 8 days produced a 
striking hematologic response. This con- 
firms the previous finding of Fox and Castle. 
Feeding the pyloric portion of the human 
stomach to a similar patient produced only 
a moderate therapeutic effect. This finding 
is consistent with the observation that 
the fundal portion of the human stomach 
undergoes the more conspicuous histologic 
changes in pernicious anemia. 

Lemuel C. McGee. 

ULCER 

Gordon, A. H. The treatment of peptic 
ulcer. Can. Med. Assoc. J., 58: 38 (Jan.) 
1948. 


The author briefly reviews the important 
clinical features and complications of peptic 
ulcer. Therapy is directed to the control 
of hyperacidity, infection, pylorospasm and 
hypermotility, by means of diet, rest, educa- 
tion and surgery. The inadvisability of an 
operation for a presumptive ulcer unsup- 
ported by roentgen evidence of a crater or 
deformity, is properly emphasized. 

Joseph B. Kirsner. 

Ball, R. P., Segal, A. L. and Golden, R. 

Post-bulbar ulcer of the duodenum. 

Am. J. Roent. Rad. Therapy, 59: 90 

(Jan.) 1948. 

The actual incidence of post-bulbar ulcers 
of the duodenum is not established. The 
reported roentgeological incidence is low. 
An ulcer crater located in the duodenum 
distal to the apex of the bulb is classified as a 
post-bulbar ulcer; these ulcers are seen best 
in exaggerated oblique views. The most 
characteristic roentgenographic sign is an 
indentation of the wall of the duodenum at 
the site of the crater, presumably due to 
spasm. The ulcer crater is usually seen on 
the mesial side of the descending duodenum. 
The post-bulbar ulcer may be associated with 
a bulbar ulcer; this occurred in one of the 
authors’ scries. Irritability of the pro.ximal 
duodenum and of the bulb was present in 
all cases. Enlargement of the mucosal 
folds and loss of usual markings of the 
mucosa was constant. Post-bulbar ulcers 
are differentiated from duodenitis, diverti- 
cula, neoplasms and other lesions. 

Maurice Feldman. 

Bingham, D. L. C. The treatment of 

acute perforated peptic ulcer. Can. Med. 

Assoc. J., 58: 1 (Jan.) 1948. 

Conservative treatment of perforated peptic 
ulcer is indicated, according to the author, 
in the following instances: (1) cases in which 
the perforation is of less than 8 hours’ dura- 
tion, (2) cases in which perforation takes 
place more than 1 hour after the last large 
meal, (3) cases in which, as judged by tlie 
previous history, the perforated ulcer is 
duodenal rather than gastric, (4) cases in 
which perforation, as judged by the clinical 
picture, is probably very small, (5) late 
cases with perforation of more than 3 days’ 
duration, and (6) cases in which it has been 



ABSTJiACTS OF CURRENT LITERATURE 


775 


impossible at first to distinguish clearly 
between perforation and otlicr less serious 
upper abdominal catastrophe. Recovery 
occurred in all of 5 patients treated con- 
servatively. 

The operative treatment of perforated 
peptic ulcer is indicated in; (1) perforations 
of more tlian eight hours’ duration, (2) 
perforation occurring less than one hour 
after the last large meal, (3) patients which 
have drunk a large quantity of fluid just 
before or after the moment of perforation, 
(4) patients noth know'n pyloric stenosis and 
gastric dilatation, (5) cases in which the 
perforated ulcer is in all probability malig- 
nant, and (6) late cases requiring surgical 
, drainage of an intraperitoneal abscess. The 
recommended operation is simple suture of 
the perforation generally without drainage 
of the peritoneal cavity. 

Joseph B. Kiesner, 

Price, P. B. Repair in the normal and 
hjTDeracid stomach. An e.tperimental 
study. Surg. Gyn. Obs., 86: 59 (Jan.) 
9184. 

A large number of healthy dogs were used in 
this study to observe the process of healing 
of wounds and incisions in the normal and 
hyperacid stomach. About one-half of 
the animals received daily intramuscular 
injections of histamine in beeswax begin- 
ning 24 hours after operation. The other 
group received no histamine. In approxi- 
mately 100 normal dogs, no spontaneous 
ulcers were observed. However, in dogs 
with hyperacidity, spontaneous ulcers, arti- 
ficial defects, and sutured incisions all 
showed inflmmation, necrosis, and auto- 
digestion. These 2 conditions, normal re- 
pair and hyperacidity, could be made to 
change from one to the other by giving or 
withdrawing histamine. It is suggested 
that these observations may help to explain 
the healing or persistence of peptic ulcers. 

pRANas D. Murphe, 

LeVeen, H. H. The effect of surgical in- 
terruption of the gastric blood flow upon 
gastric secretion and the prevention of 
experimental peptic ulcers. Surg. Gyn. 
Obs., 86; 164 (Feb.) 1948. 

By a reduction of the hydrochloric acid 
secreted by the stomach through ligation 


of the major gastric vessels, it was shown 
that dogs are protected from development 
of typical peptic ulcers induced by intra- 
muscular injections of histamine in bees- 
wax. Vascular ulcers on the midportion 
of the greater curvature of the stomach may 
be produced, however, by too extensive a 
ligation. By determining the extent of 
ligation necessary, vascular ulcers may be 
avoided. 

Franqs D. Murphy. 

PROCTOLOGY 

Granet, E. Is anal fistula a necessary 
sequel to perianal abscess? N. Y. State 
J. Med., 48: 63 Qan.) 1948. 

Perianal abscesses should be incised early 
and widely. It is important to locate the 
internal infected focus in the anal crypt, 
duct or intramuscular gland, and to excise 
it. In 43 patients with infralevator ab- 
scesses operated on by the author, the “stem 
to stern” operation resulted in healing in 
93 per cent. 

Philip Levitsky. 

Koch, F, A contribution to the operative 
treatment (resection) of cancer of the 
rectum. Acta. Chir. Scand., 95: 145 
Qan.) 1947. 

In an analysis of 276 cases of cancer of the 
rectum, an association between this disease 
and hemorrhoids was found in 9 per cent 
of the patients. Fifty-five per cent of the 
276 cases were found to be operable when 
first seen. In 66 cases, the growth was 
high enough to permit resection with re- 
tention of the anal sphincter. 

Philip Levitsky. 

Seletz, R. Rationale of therapy in pruritis 
ani. Am. J. Surg., 75: 313 (Feb.) 1948. 
The rationale in the treatment of pruritus 
ani involves its recognition as a syndrome 
plus the associated symptoms of anospasm, 
insomnia, nervous depression, poor periph- 
eral circulation, excessive perspiration, a 
moderate leukopenia, and a subclhiical 
nutritional state. The nervous mam'festa- 
tions represent a vagosympathetic imbalance 
of the vagotonic type. Therapeutic meas- 
ures such as bromides, barbiturates and 
anti-histamine drugs that tend to calm the 
psychic state or reduce nervous irritability, 
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become valuable factors in the treatment of 
the pruritus. Deficiency of vitamin B com- 
plex may be a strong element in the symp- 
tom-complex. 

The basic pathologic condition consists of 
three factors: skin irritation, anospasm and 
lymph edema. Together they constitute 
both the cause and effect of neurovegetative 
imbalance and form the ground-n’ork of 
this syndrome. The injection methods 
produce a phagocytic response which re- 
moves or reduces the congestion in the 
peripheral circulation. Anal spasm due to 
rectal pathology requires a cautious surgical 
therapeutic approach of the organic lesion. 
The excessive perspiration of tire apocrine 
sweat glands affords a favorable site of 
predilection for the cultivation of fungi. 
Fungicidal ointments owe their effectiveness 
to their acid nature but must be chosen 
individually. In special instances it is 
best to use penetrating dyes and give all 
features of the syndrome equal respect. 

Michael W. Shutkin. 

Frankteldt, F. M. Pyribenzamine— its 

role In the treatment of pruritis ani. 

Am. J. Surg., 75; 307 (Feb.) 1948. 
Pruritus ani is an allergic phenomenon in 
which sensitization of the skin and an anti- 
gen operate simultaneously. A compre- 
hensive history with intimate study of the 
involved integument supplemented by skin 
tests, will determine to what group the ex- 
citing allergen belongs. 

Pyribenzamine is an anti-histamine agent 
which acts better prophylactically than 
correctively. The best therapeutic results 
were obtained in pruritus ani by the oral and 
local use of pyribenzamine. Additional 
instructions included the omission of condi- 
ments in the diet, local anal hj’-gicnc and 
ice packs, shower baths only, treatment of 
interdigital epidermophytosis, adequate pro- 
tection and drainage of the skin, and the 
correction of constitutional and deficiency 
disease. Of the 90 patients treated with 
pyribenzamine, 57 had satisfactory results, 
and pruritus ani was controlled in 85-100 
per cent of the cases. However, the fact 
that a considerable percentage of patients 
do not respond to pyribenzamine does not 
rule out the allergic origin of this disease. 


Pyribenzamine will not cure this syndrome 
but it nevertheless merits a definite and im- 
portant role in its treatment. 

MiaiAEL W. SnUTKIN. 

CoLVERT, J. R. AND Brov;n, C. H. Rectal 
polyps: Diagnosis, 5 year follow-up, and 
relation to carcinoma of the rectum. 
Am, J. Med. Sci., 215; 24 (Jan.) 1948. 
This report concerns 235 instances of rectal 
polpys found in routine proctoscopic ex- 
aminations. Symptoms were rare. Only 
21 (8,9%) complained of rectal bleeding, 
only 9 (4%) complained of rectal discom- 
fort. In 186 examinations for occult blood 
only 62 were positive. Anemia was un- 
common. 

Of polyps removed in 167 patients only 
10 showed good evidence of malignancy 
(usually low grade). Of the benign polyps 
removed only 5 per cent were ulcerated 
whereas 37.5 per cent of the malignant 
polyps u'cre ulcerated. Of the patients 
with benign polyps which were removed, 117 
could be followed for 5 or more years. Only 
3 patients (2.5%) developed carcinoma of 
the rectum during this period. Of patients 
who refused removal of the polyps 6.9 per 
cent developed carcinoma of the rectum 
within a comparable period. This figure 
is close to the figure of 5.9 per cent for 
malignancy found in rectal pol 3 q)s on the 
first examination. 

Lemuel C. McGee. 

Bacon, H. E. and Smith, C. H. The 
arterial supply of the distal colon per- 
tinent to abdominoperineal proctosig- 
moidectomy, with preservation of the 
sphincter mechanism. Ann. Surg., 127; 
28 (Jan.) 1948. 

The authors review the literature describing 
the arterial pattern of the terminal colon 
and add observations of their own based on 
a study of the vascular supply of the colon 
and rectum in 71 cadavers and 264 operated 
patients. It was found that ligation of 
the inferior mesenteric artery must be per- 
formed above the lowest sigmoidal artery 
to permit bringing the colon well into the 
anus. The middle colic artery maintains 
the viability of the terminal colon in this 
technic for abdominoperineal proctosig- 
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moidcctomy without colostomy and with 
prescription of tire anal sphincter mecha- 
nism. 

Lemuel C. McGee. 

Green, W. W. Evaluation of the roent- 
genologic diagnosis of lesions of the rectum 
and sigmoid. Am. J. Surg., 75: 348 (Feb.) 
1948. 

Cooperation between proctologist and ro- 
entgenologist is necessary in attaining an 
accurate diagnosis in a small group of cases. 
The superiority of the air-contrast enema 
over the routine barium enema demands 
its greater application in difficult diagnosis. 
In congenital malformations the X-ray can 
frequently contribute valuable preoperative 
information about the anus and rectum. 
Another useful procedure is the use of the 
Wangensteen-Rice maneuver for determin- 
ing the distance of the blind sac from the 
perineum in a newborn infant with an im- 
perforate anus and no demonstrable outlet. 

Roentgen studies are of great value in the 
diagnosis of lesions above the lower sigmoid 
and in complicated fistulas. However, 
X-ray diagnosis may be erroneous and 
depend upon sigmoidoscopy for the correct 
diagnosis. Several case reports and illus- 
trations exemplify the author’s convictions. 

Michael W. SsuiiaN. 

SURGERY 

Hinton, J. W. and Localio, S. A. One- 
stage resection and anastomosis of the 
colon. Ann. Surg., 127; 12 (Jan.) 1948, 
Much of the surgery on the colon is now 
done by a one-stage resection and anastomo- 
sis. Such is the preference of the authors. 
It is noted that some 250 methods of anasto- 
mosis have been reported. Of these, about 
45 are aseptic or nearly aseptic. The au- 
thors use an aseptic method employing the 
McClure modification of the Furness clamp. 
The details of the surgical technic for both 
the right and left halves of the colon are 
described and illustrated. In 26 consecu- 
tive colonic resections using this technic 
there was but one death which was due to a 
pulmonary embolus on the fifth postopera- 
tive day. 

Lemuel C. McGee. 


Best, R. R. Selection of operative pro- 
cedure to avoid colostomy in carcinoma of 
rectum and rectosigmoid. Surg. Gyn. 
Obs., 86: 98 (Jan.) 1948. 

This report deals with the choice of an opera- 
tiv'c procedure to avoid colostomy in se- 
lected cases of carcinoma of the rectum and 
rectosigmoid. Three types of operative 
procedures were proposed to permit sphinc- 
ter preservation. These were abdominal 
dissection, resection and anastomosis; ab- 
dominal dissection with perineal resection 
and anastomosis: and perineal dissection 
with perineal resection and anastomosis. 
These tj^jes were discussed witli their indi- 
dictations and limitations. Definite con- 
clusions on the end results can be drawn 
only after a 5-10 year postoperative survey. 

Franos D. Murphy. 

Black, B . M . and McEachep.n, C. G. Re- 
dundant blind segments of intestine fol- 
lowing side-to-side anastomosis with di- 
vision of the bowel. Surg. Gyn. Obs., 
86: 177 (Feb.) 1948, 

There is little doubt that potential hazards 
associated with the closed end of the pro.vi- 
mal segment of bowel are inherent in the 
operation of sidc-to-side anastomosis after 
division or resection of the bowel, since 
dilatation and hypertrophy, ulceration, and 
perforation may develop. When unusually 
long lengths of the proximal segment are 
left distal to the anastomosis, symptoms sug- 
gestive of partial obstruction may develop. 
The colicky pains occur in attacks and may 
be accompanied by vomiting and diarrhea. 
As was judged by the rarity of reported 
cases and the 5 cases in this series, it was 
evident that complications associated with 
the inverted proximal loop are successfully 
avoided in the great majority of cases and 
do not detract from the usefulness of side- 
to-side anastomosis. 

pRAKcrs D. MuEPirv. 

PHYSIOLOGY: ABSORPTION 

FouRStAN, L. P. R. AND SpRAY, G. H. Ab- 
sorption of vitamin D in steatorrhoea. 
Brit. Med. J., 4542: 142 (Jan.) 1948. 
Osteomalacia secondary to steatorrhea in 
a 61 year-old female is described. The 
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bone disease progressed despite treatment 
with a low fat diet and vitamin D and cal- 
cium supplements. On a daily intake of 70 
g. of fat, 4.6 g. of calcium, and 12,000 i. u. 
of vitamin D orally, tlic patient retained 
1.9 g. of calcium in 16 days. With the 
same doses of vitamin given intramuscularly, 
she retained 6 g. of calcium in 16 days. 
Apparently a failure to absorb vitamin D 
occurs in osteomalacia due to steatorrhea. 
Ten weeks after the conclusion of the e.x- 
periment, blood calcium and phosphate 
levels had risen to normal with continued 
parenteral vitamin D therapy, but the 
phosphatase remained high. 

Joseph B Kirsner. 

PHARMACOLOGY 

Angelo, G. Sulfathalidine in intestinal 
disease. A report of 587 proctologic 
cases. Rev. Gastroenterol., 15: 145 (Feb.) 
1948. 

Sulfathalidine, sulfasuxidine, sulfaguanidine 
and sulfacarbo.yythiazole arc the sulfon- 
amides of choice in treating intestinal disease 
because a high concentration can be ob- 
tained in the intestinal tract with negligible 
absorption into the blood stream. Fur- 
ther study is required to evaluate sulfacar- 
boxythiazole. Sulfaguanadine is often too 
readil}'^ absorbed while the effectiveness of 
sulfasuxidine is interfered with by the 
presence of liquid petrolatum, a hard or 
watery stool, or extensive ulcerative lesions. 
Sulfathalidine is considered tlie most satis- 
factory drug of this group and was there- 
fore employed in 542 patients undergoing 
anorectal or bowel surgery and in 45 pa- 
tients for medical treatment. Three to 5 
grams was used initially and the same 
amount given daily in 3 divided doses. 
Toxic reactions were rare and peritonitis 
did not occur postoperatively. Distention 
and discomfort after operation was minimal 
and spontaneous bowel movements occurred 
early. In the unoperated patients, this 
drug was of material benefit in the treatment 
of diverticulitis; it relieved diarrhea, cramps, 
and prolonged remissions. 

C. WiLMER WiRTS, Jr. 


ANATOMY 

Doubilet, H., Shafirofp, B. G. P., and 
Mulholeand, J. H. The anatomy of 
the peri-esophageal vagi. Ann. Surg., 
127: 128 (Jan.) 1948. 

The authors report a study of the anatomy 
of the peri-esophageal vagus nerves in 32 
cadavers. A variable number of fibers 
form the infra-aortic right and left vagal 
trunks, there is a variable peri-esophageal 
plexus and an inconstant number of separate 
fibers which pass through the esophageal 
hiatus. Four general types of anatomic 
arrangement about the esophagus are de- 
scribed: (1) the right and left vagus nerves 
communicate through fibers anterior to the 
esophagus, (2) there are no demonstrable 
communicationg fibers, (3) the communicat- 
ing fibers arc all posterior to the esophagus, 
and (4) the communicating fibers are both 
anterior and posterior to the esophagus. 
The nerves may pass through the esophageal 
hiatus as 2 or 3 branches both anteriorly 
and posteriorly. 

Lekuel C. McGee. 

Shapiro, A. L. and Robiliard, G. L. The 
arterial blood supply of the common and 
hepatic bile ducts with reference to the 
problems of common duct injury and 
repair. Surgery, 23: 1 (Jan.) 1948. 

In a study of injected cadavers it was found 
that the principal arterial branches for the 
common and hepatic ducts were derived 
from the cystic and posterosuperior pan- 
creaticoduodenal arteries rather than from 
the hepatic artery. Some of the small 
brandies act as end arteries and there is 
not marked circumferential anastamosis. 
Since the hepatic and common ducts in a 
rudimentary fashion resemble small in- 
testine in structure, devascularization may 
be followed by ischemic necrosis, oblitera- 
tive fibrosis, rupture, fistula formation, and 
failure of reconstructive ductal anastamosis. 
It is, therefore, recommended that minimal 
stripping of the common duct, especially 
on its medial border, should be employed 
for surface exposures. 

J. Duffy Hancock. 
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CONSTITUTION 

Article I 
Name 

The name of this Corporation is the American Gastroenterological Asso- 
ciation, Inc. 

Article II 

The American Gastroenterological Association is incorporated under the 
laws of the State of Delaware. The location of the corporate office is 311 
South State Street in the city of Dover, county of Kent, Delaware. The name 
of the agent therein and in charge thereof is Arley B. Magee, Inc. 

Article III 
Objects and Purposes 

Section 1. To study the normal and abnormal conditions of the digestive 
organs and problems connected with metabolism, and to conduct scientific 
research and investigation related to or connected with the digestive organs 
and the problems connected with metabolism. 

Section 2. To solicit and receive donations and to receive, manage, invest, 
and reinvest and hold real and personal property, to be used and applied for 
the purposes of such study, scientific research and investigation, the property 
so received to be accumulated or applied to the payment of salaries to research 
workers, purchase of materials, supplies and instruments or in any manner 
whatsoever for the objects and purposes above stated. 

Article IV 
Powers 

Section 1. Acting through its Governing Board, consisting of its officers 
and its Councilors, subject to the powers and restrictions of its certificate of 
incorporation, and its Bylaws, the American Gastroenterological Association 
is empowered to do all and only such acts as are necessary or convenient to the 
objects and purposes herein set forth, and to the same extent and as fully as 
any natural person might or could do; to purchase, lease, hold, sell, mortgage, 
or otherwise acquire or dispose of real or personal property; to enter into, make 

* As amended to May, 1948. 
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perform or carry out contracts with any firm, person, corporation or association; 
to do any acts necessary or expedient for carrying on any or all of the objects 
or purposes of the corporation not forbidden by the certificate of incorporation, 
or its Bylaws, or by the laws of the State of Delaware; to have offices and pro- 
mote and carry on its objects and purposes within or without the State of 
Delaware, in other States, the District of Columbia, the territories and colonies 
of the United States, in Canada or elsewhere. 

Section 2. The private property of the members shall not be subject to the 
payment of corporate debts to any extent whatever. 

Section 3. The corporation shall have no capital stock and is not organized 
for profit. 

Section 4. The American Gastroenterological Association, Inc. shall vest 
its general management in a Governing Board, consisting of its Officers and 
Councilors. 

Section 5. The existence of tlais Coiporation is to be perpetual. 

Article V 

Membership 

Section 1. The American Gastroenterological Association, Inc. shall con- 
sist of Senior and Active members. The Association may also elect Associate 
and Hononary members, who, however, shall not be members of the corpora- 
tion nor have the right to vote. 

Section 2. The conditions of membership shall be as stated in the Bylaws of 
the Corporation. 

Article VT 

Resignations and Exptdsions 

Section 1. This Association adopts the Code of Ethics of the American 
Medical Association. The Governing Board shall promptly investigate any 
charges of unprofessional or unbecoming conduct made against any member and 
may initiate such investigation on its own account, but in every case the ac- 
cused member must be informed of the charges and shall have the right to be 
heard in his own defense. The Governing Board shall report its findings and 
recommendations to the next annual meeting. If a member be found guilty 
by the Governing Board he may be expelled by an affirmative vote of three- 
fourths of the Senior and Active members present at the executive session of 
the annual meeting. 
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Section 2. A member may resign at any time by filing his written resigna- 
tion with the Secretary, but such resignation shall not exempt him from the 
payment of dues for tlie year. 

Section 3. Any member failing to attend three consecutive annual meetings 
of the Association without excuse acceptable to the Governing Board, may be 
dropped from the Association by vote of the Governing Board, but before he 
shall be dropped, notice must be sent him informing him of the proposed action. 

Section 4. Any member whose dues are two years in arrears shall be dropped 
from the Association but on vote of the Governing Board he may be reinstated 
if ail anears are made up before the next annual meeting. 

Article VII 
Quorum 

A quorum for the election of officers and members of the Governing Board, 
amendments to the Constitution, expulsions, or other business shall consist of 
at least twenty Senior or Active members present. For the reading of papers 
and discussions, any number of any class of members present shall constitute a 
quorum. 


Article VIII 
Amendmenls 

Section 1. Proposed amendments to this Constitution shall first be sub- 
mitted to the Governing Board for its recommendations. The recommenda- 
tions of the Governing Board shall then be presented to the members of the 
Assodation for their consideration at least thirty days before the annual meeting 
either through the official publications of the Association or by letter. A 
three-fourths vote of the Senior and Active members voting at an annual meet- 
ing shall be necessary to adopt an amendment. 

Section 2. Five Senior or Active members, either or both, may propose in 
writing an amendment at any annual meeting and such proposed amendment 
shall be acted upon at the succeeding annual meeting, the notices for which 
must contain a copy of the proposed amendment and the recommendations of 
the Governing Board as to its adoption or rejection. 

BYLAWS 
Article I 
Officers 

The officers of the American Gastroenterological Association, Inc, shall be 
a President, two Vice-Presidents, a Secretary, a Treasurer and a Recorder, 
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all to be elected annually by ballot at the executive session of the annual meet- 
ing of the Association, to hold office for the ensuing year and until their suc- 
cessors are elected. 


Article II 
Councilors 

There shall also be three Councilors elected from the membership for a term 
of three years, except that at the first meeting one member shall be elected for 
one year, one member for two years and one member for three years, so that 
there shall be but one vacancy to be filled at each subsequent meeting. 

Article III 
Governing Board 

The officers and the Councilors, collectively, shall become the Governing 
Board of the Association and the general management of the Association shall 
be vested in said Governing Board. 

Article IV 
Admissions Conmiiitee 

There shall also be a Committee on Admissions consisting of three members 
elected for a term of three years, except that at the first meeting one member 
shall be elected for one year, one member for two years and one member for 
three years, so that there shall be but one vacancy to be filled at each subse- 
quent annual meeting. 

Article V 

Membership 

Section 1. The Association shall consist of Senior, Active, Associate and 
Honorary members. 

Section 2. Senior members shall have all of the privileges of Active mem- 
bers, but they shall not be required to pay dues or to attend annual meetings. 
Any active member who has attained the age of sixty years and who is not in 
arrears in his dues, upon application to the Secretary, may at the discretion of 
the Governing Board be made a Senior member; and any Active member 
attaining the age of sixty-five shall without application be automatically trans- 
ferred to this class, provided that he is not in arrears in his dues. 

Section 3. Active members of the Association shall be limited to American 
(citizens of North, Central and South America) investigators, research workers 
and practitioners of medicine and surgery, of high moral standing, who have 
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attained eminence in their work on subjects pertaining to the digestive system 
or on problems pertaining to metabolism and nutrition. 

Section 4. Associate members shall be elected for a period of not more than 
five years and should possess sucli qualifications as to give promise of sufificient 
development within that period, for advancement to Active membership. 
Associate members shall enjoy aU the privileges of the Association with the 
e.vception of holding office, of having a vote and attending the executive session 
of the annual meeting. 

Section 5. Honorary membership shall be restricted to physicians, surgeons 
and scientists who have attained pre-eminence in gastro-enterology and metab- 
olism. Honorary members shall be entitled to attend all meetings and to 
take part in all proceedings but shall not be allowed to vote or to hold office. 

Article VI 
Duties of Officers 
President and Vice-President 

Section 1. The President shall preside at aU meetings of the Association 
and shall be Chairman ex officio of the Governing Board. In his absence the 
first Vice-President shall preside, and in the absence of the President and the 
first Vice-President, the second Vice-President shall preside. The President 
and the Vice-President shall discharge the duties usually devolving upon such 
officers. 

The President shall have the authority to appoint from the membership a 
delegate or delegates and alternates to co-operate in the activities of any recog- 
nized or approved medical or scientific society or association. 

Secretary 

Section 2. The Secretary shall attend all the meetings of the Association 
and of the Governing Board, of which latter be shall be ex officio clerk. He 
shall keep the minutes of all meetings and shall keep a list of all the members of 
the Association and at each annual meeting shall report the names of all those 
who have ceased to be members since the last meeting. He shall notify candi- 
dates of their election to membership and shall send notices of the annual 
meeting to all members of the Association. 

Treasurer 

Section 3. The Treasurer shall collect and receive all moneys and pay aU 
debts on order of the President, Secretary, Recorder or two other members of 
the Governing Board. He shall keep accurate accounts, and shall render a 
statement at each meeting of the Governing Board and at the annual meeting. 
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His accounts shall be audited annually by a Committee appointed by the 
President at the annual meeting. He shall report to the Governing Board the 
names of all members whose dues are in arrears. 

Recorder 

Section 4. The Recorder shall secure all papers read at the annual meeting 
of the Association and see to their proper delivery to the Editor of our official 
journal, GASTROENTEROLOGY, and prepare proper and corrected notes 
of the discussions of the papers by members of the Association. 

Bylaws 

He shall conduct the Clinico-Pathologic Conference Section of the Journal, 
Gastroenterology. 

He shall be empowered to make various investigations and surveys of prob- 
lems affecting the interests of the Association at the discretion or under the 
direction of the Governing Board, reporting his results to the Governing Board. 

Any member essayist who does not submit his paper to the Recorder at the 
close of the meeting shall be denied tlie privilege of presenting a paper for 
three years. 

Article VII 

Duties of ihc Governing Board 

The Governing Board shall meet on call of the President of the Association 
or of any two members of the Governing Board as often as the interests of the 
Association may require and shall meet at least twice a year. Four members 
present shall constitute a quorum. 

It shall be the duty of the Governing Board to supervise and manage all of 
the affairs of the Association, subject to the powers granted it in Article IV 
of the Constitution and subject to the provisions set forth in the Certificate of 
Incorporation. 

It shall make aU arrangements for the annual meetings, suggest subjects for 
discussion, consider and pass upon the eligibility of all candidates for member- 
ship and report on them at the next annual meeting of the Association. 

Amendment: It shall have power to reject for publication such papers or 
discussions as it may deem unsuitable. 

It shall have the power to invite any one not a member to attend and to read 
a paper at an annual meeting on any subject witliin the scope of the objects of 
the Association. 

It shall have full power over and control of the Journal, Gastroenterology; 
it shall appoint the Editor, Assistant Editor and Associate Editors; and it 
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shall represent the Association in its dealings with Williams & Wilkins, all 
subject to such action as the Association may take in executive session. 

It shall receive the nomination of the Committee on the Julius Friedenwald 
Medal and shall recommend to the Association the recipient for the following 
year. 

It shall have the power to investigate all charges of unprofessional or un- 
becoming conduct made against any member, and may make such investiga- 
tions on its own initiative. 

It shall make its own by-laws and rules of procedure but it shall keep accurate 
record of its doings and report same to the annual meeting of the Association. 

ARTICI.E VIII 

Duties of the Cofnmitlec on Admissions 

It shall be the duty of the Committee on Admissions to investigate the merits 
of a candidate for membership and to report the results of its investigation to 
the Governing Board, in writing, as soon as possible. 

It shall also be the duty of this Committee to prepare a list of candidates 
for advancement from Associate to Active membership and to submit same to 
the Governing Board for approval. 

Bylaws 

To enable it to perform its duties hereunder this Committee shall study the 
active work in the science and practice of gastro-enterology and of metabolism 
in this country and Canada and to propose or have proposed for membership 
qualified candidates, and it shall file with the Secretary a complete report of its 
activities for the year. 

Article IX 
No7ninalion of Officers 

The Officers and the Councilors, who, together constitute the Governing 
Board, shall be nominated by a committee of three members appointed by the 
President at each annual meeting, and this committee shall submit its report 
at the executive session of said meeting. 

Article X 
Vacancies 

The Governing Board shall have the power to fill any vacancy occurring 
during the year among the Officers and Councilors of the Association. In the 
event of a vacancy in the offices of President and Vice-Presidents the Governing 
Board shall have the power to appoint a member temporarily to perform the 
duties of President. ' 
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Article XI 
Meetings 

Meeting of the Association shall be held annually at a time and place desig- 
nated by the Governing Board. 

Article XII 
Papers 

The Governing Board shall have the power to arrange the program for the 
annual meetings and to make rules and regulations with respect to papers and 
discussions at such meetings. It may, in its discretion, appoint a program com- 
mittee consisting of the President, the Secretary and the Treasurer and delegate 
to it its powers under this article. 

Any member desiring to offer to read a paper at an annual meeting shall 
forward to the Secretary the title of such paper, together with a printed or 
typewritten abstract thereof, at such times and under such conditions as the 
Governing Board may direct. Such abstract shall not exceed 300 words in 
length. 

Unless otherwise arranged, all papers to be presented at an annual meeting 
shall not exceed a time limit of twelve minutes, and the presiding officer shall 
enforce the rule. 

The Governing Board shall have the power to accept or reject any paper 
offered. 

No paper shall be submitted and read before the Association which has al- 
ready been published or read before another body. This regulation need not 
apply to guest speakers. 

No paper shall be read by another member of the Association, i.e., if the 
title of a paper is listed on the program and the member assigned to read it 
finds it impossible to attend the meeting for any reason whatsoever, that paper 
shall be omitted from the program. 

Members and guest speakers shall be required to leave their manuscripts 
with the Secretary or the Recorder before the close of the annual meeting. 

The above rules and regulations shall remain in force unless and until altered 
by the Governing Board. 

Article XIII 
Election of Members 

Section 1. All candidates for membership must be proposed in writing and 
all such proposals for membership, except Honorary membership, must be 
submitted to the Governing Board not later than December 10th of the year 
preceding the next annual meeting. The Secretary shall notify Senior and 
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Active members of all nominations for membership in the Association not less 
than one month previous to the date of the annual meeting. 

Section 2. No proposal for membership shall be submitted to the annual 
meeting unless approved by the Governing Board. All elections of members 
shall be at the e.vecutive session of the annual meeting. 

Section 3. Candidates for Honorary membership must be proposed in writ- 
ing at any annual meeting by not less than sk Active members, any or all of 
whom may be officers or members of the Governing Board, but the candidate 
shall not be voted upon until the next succeeding annual meeting. A unani- 
mous vote of the Senior and Active members present at the annual meeting 
shall be necessary for the election of an Honorary member. 

Section 4. Candidates for Active or Associate membership must be pro- 
posed in writing by two Senior or Active members, who are not members of 
the Governing Board, and jnust be accompanied by a letter from each proposer 
stating in detail his reasons for proposal of the candidate. The proposal must 
be accompanied by a list of the candidate’s professional positions and published 
articles, a photograph, and such other information as the Governing Board may 
request. 

Associate members shall be expected, during their probationary membership, 
to submit annually to the Secretary information regarding their activities, 
publications and changes in professional appointments. The failure of the 
Associate members to submit papers for presentation may be considered by 
the Governing Board as adequate basis for not advancing them to Active mem- 
bership. 

An affirmative vote of three-fourths of the Senior or Active members present 
at the executive session shall be necessary for the election of Active or Associate 
members. 

Section 5. An associate member shall be eligible for election to Active mem- 
bership at any time upon recommendation of the Governing Board. 

If an Associate member is not advanced to Active membership within or at 
the end of five years his Associate membership shall automatically cease and 
he may not be proposed for re-election until after a lapse of two years and then 
only by permission of a majority of the Governing Board which shall not be 
granted if he was in arrears with his dues. 

Article XIV > 

Dues 

Section 1 , The official year of the American Gastroenterological Association, 
Inc. is from January first to December thirty-first, inclusive. 
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Section 2. The entrance fee and dues shall be such as the Governing Board 
from time to time may determine. 

Section 3. The annual dues shall include the subscription price of the official 
journal of the Association. 

Section 4. Senior and Honorary members shall be exempt from the pay- 
ment of dues. 

Section 5. Wherever in other Articles of the Constitution or of the By-laws 
the term “arrears in dues” is used it shall be interpreted as one year as regards 
the receiving of the official journal and the Transactions, and two years as 
regards forfeiting membership in the Association. 

Section 6. The Governing Board at its discretion may remit or reduce the 
dues of any member. 


Article XV 

Transactions and Publications 

The official journal of the Association shall be Gastroenterology, the 
Editorial Board of which shall be appointed by the Governing Board of the 
Association. The Editor or Assistant Editor shall report to the Governing 
Board at its meeting preceding the annual meeting of the Association, and more 
frequently if requested by the President, upon any and all matters relating to 
the Journal. The Editor shall serve as liaison officer between the Governing 
Board and Williams & Wilkins. 

Active and Associate members not in arrears with their dues are entitled to 
receive the official journal of the Association, Gastroenterology. 

Article XVI 

The Committee on the Julius Friedenwald Medal shall consist of the Presi- 
dent and First and Second Vice-Presidents of the Association, with the Presi- 
dent acting as Chairman of the Committee, whose function shall be to recom- 
mend to the Governing Board the names for consideration as the recipient of 
the Julius Friendenwald Medal for the following year. 




dysmenorrheic 

pain.”* 


SEARLE 

Reseorth in the Service of Medicine 


In two series of polienis totalling 221, Viggiano* found Pnvotrine 
"a most efficacious agent in the treatment of dysmenorrhea" 
in that 76.6 per cent of the patients obtained complete or 
moderote relief. 

This non-narcotic ontispasmodic proved to be "a safe ond 
effective medicotion for the symptomatic treatment of dysmen- 
orrhea and for reducing obsenteeism among women workers." 

Pavatrine has a dual relaxing effect — neurofropic and mus- 
culotropic — on the smooth muscle of the uterus, bowel and 
bladder — with occoroponying relief of poin in spastic conditions 
of these organs. 

In the management of dysmenorrhea best results are ob- 
tained if medication is begun three to five doys preceding 
menstruation. 


•Viggiano, F. A.: Dysmenorrhea In Industry- 
Treatment with a New Anf'spasmodic, 
Indust. Med. 1S;632 (Nov.) 1946. 


G. D.SEARLE & CO.. CHICAGO 80. ILLINOIS 


PAVATRINE® 

125 mg. (2 gr.) 

PAVATRINE with Phenobarbital 

Pavatrine — 125 mg. (2 gr.) 

Phenobarbital — 15 mg. (!4 gr.) 


(In writing to ads’ertisers, please mention the journal— it helps.! 



18 


GASTROENTEROLOGY 


liver disorders 

vp, ' • cirrhosis 

fat infiltration 

l-o functional impairment 
toxic hepatitis 
.. infectious hepatitis 

methischol 

(pronounced meth' Is kol) 



A synergistic combination of METHIONINE, CHOLINE 
and INOSITOL in a LIVER-VITAMIN B COMPLEX BASE 
. . . lipotropic substances which favor the transport of 
fat from the liver to the fat depots of the body . . . 
for prophylaxis, retardation and specific therapy in 
reparable liver damage. 

each tablespoonful or 3 capsules contain: 


dl-Methionine 333 mg. 

Choline 250 mg. 

Inositol 166 mg. 


together with the natural B com- 
plex from 1 2 grams of liver. 

Supplied, in bottles of 1 00, 250, 500 and 1 000 
capsules and 16 oz. and gallon syrup. 


advantages of methischol 

1. three efficient lipotropic agents. 

2. natural B complex from liver. 

3. essential, readily utilized METHIONINE. 

4. well tolerated, non-toxic, convenient. 
Detailed literature and sample. 

U. S. vitamin corporation 

casimir funk labs./ inc. (affiliate] 
250 east 43rd street • new york 17, n. y. 
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An insoluble anion exchanger, RESINAT is unique in that it is in itself 
chemically inert, yet it normalizes gastric acidity and inactivates pepsin 
without disturbing the acid-base balance of the patient. 

RESINAT is completely nontoxic. It does not cause constipation or 
diarrhea, cannot produce alkalosis; does not rob the system of chloride or 
phosphate ions. 

Although 2 or more 0.25 Gm. RESINAT capsules every 2 hours usually 
provide satisfactory relief in acute or chronic peptic ulcer, larger doses may 
be necessary in some cases. In such instances, RESINAT Powder, available 
in individual 1 Gm. glassine packets, is the preferred dosage form— one 
packet (1 Gm.) stirred quickly in water, milk or other liquid, administered 
every 2 hours or as required. 

Since RESINAT is non-toxic even in massive doses, the physician may feel 
free to increase the dosage until the patient reports satisfactory relief. 
Thereafter, dosage may be gradually reduced to a maintenance level. 



HOW SUPPUED: 

Resinat Capsules (0.25 Gm.) in bottles of 50, 100, 500 and 1000 
Resinat Powder (1 Gm. packets) in boxes of 50 and 100 


(on prescription only) 


^ THE NATIONAL EROG COMPANY, PHILADELPHIA 44. PA. 


MANUFACTUKEtS OF PHAPMACCUTICAl. BIOlOGICAl AND BlOCHEMIOl PtODUCTS FOS THE MEPtCAl PROFESSION. 
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T oday’s newly diagnosed diabetic can live a 
near-normal life. Most mild or moderately 
severe cases can be controlled with one daily 
injection of ‘Wellcome’ Globin Insulin with Zinc, 
which also allows a higher carbohydrate intake 
more nearly normal. The intermediate action 
of Globin Insulin closely parallels physiologic 
needs; maximum activity occurs when the 
patient is awake and eating, but wanes to mini- 
mize nocturnal hypoglycemia. 

initial dosage and DIET: One-half hour before 
breakfast administer 2/3 units of Globin Insulin 
for every gram of .sugar spilled in a 24-hour 
nrine specimen. Or start with 15 units of Globin 
Insulin and increase dosage every few days. 

Divide the total carbohydrate allowance (140 
to 240 gms.) as 1/5 breakfast, 2/5 lunch and 
2/5 supper. (The total 4/5 lunch-supper allow- 
ance may be apportioned to fit the patient’s re- 
'inircments.) Midaftemoon hypoglycemia may 
usually be offset by 10 to 20 gms. of carbo- 
hydrate between 3 and 4 p.m. 

'tv- 

BURROUGHS WELLCOME & CO. (U.S.A.) 

(In writing to advertisers, pie 


FINAL ADJUSTMENT: Both diet and dosage must 
be adjusted subsequently to meet the individual 
needs. Final carbohydrate distribution may be 
based on fractional urinalyses. Globin Insulin 
dosage is adjusted to provide 24-hour control as 
evidenced by a fasting blood sugar level of less 
dian 150 mgm., or sugar-free urine in fasting 
sample. 

‘Wellcome’ Globin Insulin with Zinc is a clear solu- 
tion, comparable to regular insulin in its freedom 
from allergenic properties. Available in 40 and 80 
units per cc., vials of 10 cc. Accepted by the Council 
on Pharmacy and Chemistry, American Medical 
Association. Developed in The Wellcome Research 
Laboratories, Tuckahoe, New York. U.S. Patent No 
2.161,198. LITERATURE ON REQUEST. 

'We//come' Trademark Registered 
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; 3rd edition 

CLINICAL 

ROENTGENOLOGY 

OF THE 

DIGESTIVE TRACT 

By 

MAURICE FELDMAN, M.D. 

Assistant Professor of Gastroenterology, University of Maryland 
Assistant in Gastroenterology, Mercy Hospital 
Consulting Roentgenologist, Sinai Hospital 

THE THIRD EDITION 

For the whole digestive tract 3'’ou can now ha\-e a work that assures the opti- 
mal use of the x-ray picture for diagnosis. Tlie new edition has been exten- 
sively rewritten. By adroit rewording the author has contrived to include 
all of his new material, retain the original information, yet produce a 
book of considerably less bulk. Almost lOOneio illustrations have been added. 

COMPLETE COVERAGE 

“The author has endeavored to cover every phase of the gastrointestinal 
tract in a comprehensive and concise manner and to compile all this material 
in one book. He has succeeded admirablJ^ Throughout the volume Dr. 
Feldman discusses not only the roentgenological considerations of disease of 
the gastrointestinal tract but also the clinical, surgical and pathological as- 
pects.” — Surgery, Gynecology and Obstetrics. 

897 pages 641 illustrations $8.00 

★ ★ ★ 

THE WILLIAMS & WILKINS COMPANY 

BALTIMORE 2, MD. 
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When. WhinU and SancieA 

ObedULct Good NtMtmi 

Often perverted food attitudes and nutrient intake. Its bounty of nutrients 
abnormal outlooks regarding foods and virtually assures complementation of 
nutrition interfere with adequacy in inadequate dietaries to full allowances 
dietary intake or ate responsible for of required nutrients. Its flavorfulness 
nutritionally improper eating habits. induces its ready acceptance and con- 
Accordingly, excessive amounts of tinned use. 

foods one-sided in nutrient content are Ovaltine in milk, three glassfuls 
consumed, or more desirable foods ate daily, supplies the abundance of essen- 
avoided, to the detriment of the nutri- tial nutrients itemized in the accom- 
tional health. panying table. Its protein is biologically 

When such dietary whims and fan- complete, the nutrients dietetically are 
cies rule, the delicious supplementary well-proportioned; and it is quickly 
food drink, Ovaltine in milk, finds spe- digested and assimilated for meeting 
cial usefulness for readjusting the daily metabolic needs. 

THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 
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Owned by and Ofllcial Publication of tlic 

American Gastroenterological Association, Inc. 

Issued monthly, two volumes a year. Subscription price $3.00 per volume. For countries 
outside the Postal Union, add 25 cents a volume. Subscriptions of members of the Associa- 
tion are included in membership dues and are handled by the Association. Send other sub- 
scriptions to the publishers or agents listed below. 

New subscriplions and renewals arc entered to begin with the first issue of the current volume. 
Should any issue of that volume be out of print when subscription is received, the pro-rata 
value will be credited to the next volume, and renewal invoice adjusted accordingly. 

Subscriptions should be renewed promptly. The publishers cannot guarantee to supply 
back issues on belated renewals. 

Claims for copies lost in the mails must be received within 30 daj's (domestic). Changes of 
address must be received within two weeks of the date of issue. 

Correspondence concerning business matters should be addressed to the publishers. 

INSTRUCTIONS TO AUTHORS 

GASTIIOENTEROLOGV invites clinical and investigative contributions of interest to 
general practitioners as well as to specialists, which deal with the diseases of digestion and 
nutrition, including physiological, biochemical, pathological, parasitological, radiological and 
surgical aspects. Reviews, editorials, abstracts, and book reviews will be provided by the 
Editorial Board. 

Sxibmission of a paper implies that it will not be published elsewhere. Papers will be pub- 
lished within 3 or 4 months after receipt, in order of their receipt, except when revision is 
required. 

Address manuscripts and correspondence pertaining thereto to: 

Dn. W. C. Alvarez, Editor Dr. A. C. Assistant Editor 

Mayo Clinic Scientific Office, University of Illinois 

Rochester, Minnesota 1853 West Polk Street, Chicago 12, Illinois 

Manuscripts should be carefully prepared according to the following instructions: 

TypeOTitten copy, double-spaced with a 1.5 inch marsin on the left. Place name of author at the top of every paBO 
and on every illustration or table or Rraph. Tables, references, footnotes and fisure-legends on separate sheets. Con- 
struct illustrations and tables with the page-sire of the journal in mind, arranged to conserve vertical spnce._ Glossy 
prints of photographs are preferable. Graphs on white board or blue-lined hea%’y paper, with lettering and guide-lines 
in India ink. Illustrations that require retouching or redrawing not accepted unless expense is defrayed by the author. 
A reasonable amount of tables and illustrations is allowed without charge; important additional material may be allowed 
at cost to the author, at the discretion of the editor. 

Number references serially in the text and list them at the end of the paper in the same order. They should conform 
to the Quarterly Cumulative Index Medieus: Author's name and initials, journal, volume (arable), initial pages, and 
year. The title of the article may be included or omitted. 

Journal is not responsible for loss of manuscript in the mail. .Authors should retain a copy. 

Galley proofs are sent to the author. Alterations in type or illustrations will be charged to the author if they exeeed 
10% of the cost of original composition. 

Reprints will be furnished when ordered in advance. Their number will be limited only when such sale is prejudicial 
to the interest of the Journal. A table showing coat of reprints, with an order slip, is sent with proof. 

AGENTS 

For Australia: Angus & Robertson, Limited, 89-95 Castlereagh Street, 

Sydney. 

For the British Empire, except Australia and Canada: Bailliere, Tindall 
& Cox, 8 Henrietta St., Covent Garden, WC. 2, London, England. 

For Canada: Wm. Dawson & Sons, Ltd., 70 King Street East, Toronto. 
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Meritene 




When patients require extra protein you can specify 
MERITENE with the confidence that there will be no 
objection to taste. Ample clinical use has established 
that patients not only continue to take MERITENE 
willingly, but actually enjoy it. 


MERITENE provides protein of high biologic quality, 
plus vitamins and minerals held to be essential in the 
management of protein-deficient states. 


Available through all pharmacies in Mb., 5-lb., and 
25-lb. cans, plain or chocolate flavor; 1-lb. can 
retails at $1.65. Samples to physicians on request. 


Not advertised to the laity. 


THE DIETENE COMPANY 

518 Fifth Avenue South 
MINNEAPOLIS 15, MINNESOTA 
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PEPTONOIDS 

with TERPIN HYDRATE and CODEINE 

Provides the time-tested value of terpin hydrate 


roRMuu-Ecth .eospoonfvl (5 cc.) represents : »he highly palatable 


AltohoUhy volume) t 2 % IIQUID PEPTONOIDS vehicle. Available in 

Codeine Phosphole......... .5.5 mg. j,o„ies of 4 fl. oi. LIQUID PEPTONOIDS with 

iWotning: Moy he hobit-lorming) — — 

Terpin Hydrote 17.5 mg. CREOSOTE, widely favored when the action of 

Chloroform 0.3% . - j - j • i- j . . . 

Amino Acids ond Polypeptides Creosote is desired, is supplied in bottles of 

Derived from Beef, Milk, and 6 and 12 fl. oz. 

Wheel, Equivalent to Proteins ... 2.0 % 


Cotbohydroles: Inclose, Dextrose, 

Cone Sugar. 

aduh DOSE: One leaspoonful every two 
hours, or as determined by the physician. 
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^The recent publisher’s announcement speaks of the value of the hook in 
superlative praise. To this we must say ‘Amen!’ ” 

— American Journal of Medical Sciences. 

THE SIXTH EDITION OF FRENCH’S 

Index of 

Differential Diagnosis 

of Main Symptoms 

ij' HERBERT FRENCH, M.D., F.R.C.P. 

Cousulthig Physician, Guy’s Hospital 

Few American physicians or surgeons need to be told what FRENCH is. To 
thousands of them it has for many years been the most frequently used and most 
highly appreciated book they possess. It is an unfailing guide in the most im- 
portant and most difficult of all daily problems, prompt and accurate diagnosis. 
It covers the whole ground of medicine including surgery, gynecology, ophthal- 
mology, dermatology and neurology. 

FRENCH combines an Index of Symptoms with a modern Differential Diag- 
nosis. The main body of the book is followed by the marvelous general index of 
over zoo pages giving 90,000 references to symptoms, listing them under the vari- 
ous diseases in which they occur. 

The purpose and scope of this work remain the same as when the first edition 
was published, with the necessary revisions made as new laboratory tests and di- 
agnostic methods were discovered. The illustrations are not stinted in number 
or in quality. Over 50 new illustrations have been added to this edition, includ- 
ing z6 in full color. 

1136 pp., 798 figs., Z31 in color, $17.00 

THE WILLIAMS & WILKINS COMPANY 

Mt. Royal and Guilford Aves., Baltimore 2, Maryland 
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It is well known that 15 to 20 c.c.’s of Diluted HCl (0.1 Gm. per 
e.e.) may be required after a good meal, in achlorhydria, to raise 
the free aeidity to a normal level. Such doses are too great to be 
tolerated. 

When tlie commonly used relatively small doses of HCl arc to 
be employed in any hydrochloric acid deficiency, Glyco-HCl offers 
unexcelled HCl medication in convenient capsules. One or two 
capsules with each meal are often effective in relieving the symp- 
toms referable to the condition. 

Prescribe Glyco-HCl (pronounced gly-ko aitch see ell) for its 
effectiveness and the patient’s convenience. 

Sold in bottles of 50, 100 and 500. Cost to the patient only 
about 2(1 per capsule. 

Requested samples provided to physicians, 

BURNHAM SOLUBLE IODINE CO. 

Box 66, Auburndale 66 (Boston) Massachusetts 


FEVER- 

WHAT TO DO FOR IT 

There is no better way of meet- 
ing the febrile state than by the 
administration of 



"\alak 

© 

It is an invitingly pleasant alka- 
line drink mildly hypertonic and 
supplying the principal basic salts 
of which the animal body's alkali 
reserve is composed. 

Kalak stands in good stead as an 
aid in neutralizing the acidosis of 
disease and that incident to vari- 
ous drug therapies. 

Atailahic at all pharmacies. 

Kalak Water Co. of New York, Inc. 
30 RockefeUer Plaia 
New York 20, New York 



Bulk Without 

Irritating Cathartics 

Karajel, is prepared from selected clean crys- 
tals of Karaya Gum and especially coated 
to provide prolonged hydration and forma- 
tion of smooth, bland bulk chiefly in the 
intestinal tract. Free of irritating cathar- 
tics, it owes its laxative qualities to its colloi- 
dal swelling. 

Karajel, absorbs and retains large quanti- 
ties of moisture within its component jell, 
maintaining a balance between the two 
extremes: hard, dehydrated stools of con- 
stipation, and watery, fragmented, super- 
hydrated stools of diarrhea. 

It’s EFFECTIVENESS has been demon- 
strated by more than eight years of exten- 
sive clinical use. 

Supplied in containers of ten ounces through 
professional drug channels. 

WELIN-SATER COMPANY 

Pasadena California 
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gastroenterology 


for the Student and Practitioner 


A COURSE IN 


Practical 
Therapeutics 


This brand new and most unusual textbook of 
practical therapeutics jiresents symptomatic and 
sjjecific therapy, with literally thousands of 
prescriptions and detailed instructions on how to 
liandle every situation a physician encounters in his 
practice. The text gives every phase of treatment 
in an easy to read, easy to consult outline form. 
Section I comprises an interesting discussion of gen- 
eral therapeutics. The recommended therapy is 
presented under symptomatic headings in Section 
II; Section III covers specific disorders, and Section 
IV the special tj'pes of therapeutics. The index is 
remarkably complete, and numerous cross-references 
throughout the text make all the information on a 
given subject readily available. 

The full page plates in two colors, 70 in number, 
are especially designed for their teaching value. 
Closely allied with the text, they show at a glance 
symptoms, etiology, diagnosis, differential diagnosis, 
and complications. 


by MARTIN E. REHFUSS, 
M.D., F.A.C.P., Professor of Clini- 
cal Mcdiciuc, Jefferson Medical College 

F. KENNETH ALBRECHT, 

M.D., Formerly Clinical Director, 
U . S. Marine Hospital, Baltimore 

^;/r/ ALISON HOWE PRICE, 

M.D., Assistant Professor of Medi- 
cine. JcjTcrson .Medical College 


FEATURES 

Radiation and Radioactive Isotope 
Therapy 

Physical Therapy 

Psychotherapy 

Psychosomatic Medicine 

Occupational Therapy 
and Rehabilitation 

Industrial Therapy 

Pre- and Post-operative Care 

Oxygen Therapy 

Pediatrics 

Dermatology 

Otorhinolaryngology 

Ophthalmology 

Prophylactic Medicine 

S-J X 11, 840 pp., 7 figs., 70 plates, 
$15.00 


THE WILLIAMS & WILKINS CO. 

MT. ROYAL AND GUILFORD AVES. • BALTIMORE 2, MARYLAND 


(In writing to advertisers, please mention the journal — it helps.) 



GASTKOENTEROLOGf 


29 


MIVT /SSVfS'^ VIOBIN 

Desiccated, defatted stable 
powders, processed at 40°C 
and 75°C without autolysis. 

Liver, 40° and 75° 

Kidney, 40° 

Duodenum, 40° 

Stomach Lining, 40° 

Spleen, 40° 

Pancreas, Activated 40° 

{1:25 to 1:150 trypsin) 

Beef Plasma, 40° 

Cytochrome C 
(SO mg. in 10 cc. vials) 

Sterile 

Thyroid, 75° 

Horse Heart, 40° 

Write for Catalog 
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Konsyl, the original Plantago Ovato 
concentrate^ is designed for the safe 
and effective prevention and treotment 
of constipation . . . designed for those 
people who feel that they must "toke 
something" every day. It is not a laxa* 
tive in the sense that it will move the 
bowels of one who is constipated but, 
because it adds water and lubrication 
to the intestinal contents, Konsyl pro* 
motes normal peristalsis. Taken either 
before or after meols, this 'M4109 of 
an ounce of prevention" (approximate^ 
ly a rounded teaspoonful) produces 
soft and easily evacuated stools. Try it 
in the next case where it is applicable. 
Send for a sample. 


. . . help prevent 

Fall and Spring 

PEPTIC ULCER 
RECURRENCES 
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Timelj' prophylaxis with TRI-CALSATE 
and proper diet in cases of individuals pre- 
disposed to peptic ulcers, often tends to 
prevent their recurrence at the seasons of 
the year when they recur most frequentlj^ — 
Spring and Fall. 

TRI-CALSATE neutralizes the HCl of the 
gastric contents and desensitizes the pain 
producing mechanism. Palatable, conveni- 
ent to take. Available in ih oz. and 18 oz. 
bottles. 

Approx, percentage composition when 

in aqueous suspension; 

Tri-calcium phosphate U.S.P 35.5 

Tri-sodium phosphate crystals. . 12.5 
(arsenic free) 

Sodium citrate crystals 52.0 

ioao 

Write Jor trial pkg. and literature 
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ANNOUNCEMENT 


Information Regarding Post-Graduate Instruction in Gastroenterology 
At the request of the Board of Governors of the American Gastroenterological Associ- 
ation, Dr. Julian M. Ruffin "wrote the members of the Association to ascertain those mem- 
bers and institutions which were able to provide a short course or extended graduate study 
in Gastroenterology. The following have responded. 

Those who are interested in obtaining such instruction should write promptly to the 
person or school of their choice, because in most instances the number of students who 
can be accommodated is limited. 


Name 

Aaron, A. H. 
Atkinson, Arthur 
Balfour, Donald 
Benedict, Edward B. 
Bockus. Henry L. 
Carey, James B. 
Crohn, Burrill B. 
GarbaC A. L. 

Gray, Irving 
Gorham, L. W. 
Hardt, Leo L. 
Hollander, Franklin 
Ivy, A. C. 

Kushlan, Samuel D. 
Laing, Grant H. 
Layne, John A. 
Mateer, John Q. 
McCann, Wm. S. 
Meakins, J. G. 


Place 

Buffalo, N. Y. 

Passavant Hospital, Chicago 

Mayo Clinic 

Harvard Medical School 

Univ. of Pennsylvania 

The Nicollet Clinic, Minneapolis 

New York 

Lenox Hill Hospital, N. Y. 
Brookl3rn 

Union University, Albany, N. Y. 
Chicago 

Mount Sinjd Hospital, New York 
University of Illinois 
Yale University, New Haven, Conn. 
Chicago 

Great Falla Clinic, Montana 
Henry Ford Hospital, Detroit 
University of Rochester 
Royal Victoria Hospital, Montreal 


Name 
Miller, T. Grier 
Moser, RoUin H. 
Neclieles, H. 

Palmer, Walter L. 
Patterson, Cecil O. 
Perry, Thomas M. 
Pollard, H. M. 
Rafsky, H. A. 
Rehfuss, Martin E. 
Renshaw, R. J. F. 
Ruffin, Julian M, 
Silverman, Daniel N. 
Sydenstricker. V. P. 
Twiss, J. R. 

Watson, C. J. 
Wilkinson, S. Allen 
Willard, John H. 
Wood, W. Barry 


Place 

Univ. of Pennsylvania 
Indianapolis 

Jliclmel Reese Hospital, Chicago 
University of Chicago 
Dallas, Texas 

Georgetown Univ., Wash., D. C. 
Ann Arbor, Mich. 

Lenox Hill Hospital, N. Y. 

Jefferson Med. College 
Cleveland Clinic 
Duke University 
New Orleans, La. 

University of Georgia 

Post Grad. Med. School, New York 

University of Minnesota 

Lahey Clinic, Boston 

Abingdon Memori^, Abingdon, Pa. 

Washington Univ,, St Louis 


NOTICE 


Begmning with Volume 12, January, 1949 
the subscription price of 

GASTROENTEROLOGY 

will be $4.00 per volume 

★ 

THE WILLIAMS & WILKINS COMPANY 

Baltimore 2, Maryland 
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J[ Synlronal 'Roche' seleclively inhibils parasympalhelic 
nerve endings in smoolh muscle without likelihood of 
undesirable side reactions. 

2 Syntronal 'Roche' exerts a direct relaxing action, similar 
to that of papaverine, on spastically contracted smooth 
muscle tissue. 

^ Syntronal 'Roche' relieves nervous tension, apprehension 
and irritability which are often significant factors in spastic 
disorders. 

T.M.— Syntronal— R bj, U. S. Pat, 0(1. 

Syntronal 'Roche' is recommended for spastic dysmenorrhea and spastic disorders 
of the gastrointestinal and urinary tracts. Each Syntronal tablet contains 50 mg of 
Syntropan 'Roche' and 15 mg of phenobarbital. 


HOFFMANN-LA ROCHE, INC., ROCHE PARK, NUTLEY 10, N. J. 
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Since children prefer sweets to the otlier three basic tastes, 
Sulfonamide Dulcet Tablets are made to resemble candy — in 
their cube shape, fresh colors, appetizing odors and delicious 
flavors. What sick child ivould not prefer them to unflavored 
medication? • Pampering, is this? Of course. Butwse pampering, 
for sound therapeutic reasons. The good taste of Dulcet Tablets 
is your assurance that the full dosage prescribed will be taken 
by the young patient as directed. Have no fear that the dose ^vill 
be refused, spit out, "forgotten” or negated by medicine-time 
battles. And, although the child may think he is eating candy, he 
is receiving medication that is as stable, potent, accurately meas- 
ured and eflective as equal weights of sulfonamides in unflavored 
tablets. • Pharmacies everywhere can supply Sulfonamide Dulcet 
Tablets in single compounds or in mixtures of two or three sul- 
fonamides. Abbott LABoii.tTOKiES, North Chicago, Illinois., 




TABLETS 


T/t/WXko^i/ne' 

OVLCET Tablet! 

(Ctmccund SuHjlufine 0 I Cm.. 
SuffjiTtefifif'e 0 1 Cm. jftJ Suffi- 
Ihiifol? 0 1 Cm, Abtctt) 
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DULCET Tablets 

tCcmjwfld Suifjiiaim* 0 IS Cm . 
arj Suffilhiif^'eOlS Cm Afcfcotfj 

SutfciJiulZvno 

DULCET Tablets 
0 IS Cm 11 j 0 ] Cm 

S vle^Of^rwuit i/yic 

DULCET Tablets 
OJCm 

Sudfatiiiazo^ 

DULCET Tablets 
OJCm. 
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1 lb. cam ol drug tiotes 



Amigen Solution 
for parenteral 
administration 


Protolysate 
for oral 
administration 
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In the dietetic management of GASTRIC andi 
DUODENAL ULCER there is increasing clin-i 
ical evidence that 

PROTOLYSATE 

used, orally or by tube, as the sole nitrogenous! 
nutrient or in connection with a bland diet Of the | 
Sippy type, BUFFERS . GASTRIC ACIDITY, i 
SUPPLIES NITROGEN IN READILY! 
UTILIZABLE FORM with no digestive bur- 
den, and aids in rapid healing of the ulcer. ‘ 

Samples and literature on request. | 

MEAD JOHNSON & COMPANY, Evansville 2 1, Indiana, U. S; A. j 


P. S. While Protolysate is a hydrolyzed protein, PROTENUM is an intact (high) protein food 
of low fat content, unusually palatable. Useful in formulating high protein diets and in cor- 
recting protein-deficient diets. Suitable for persons of all ages. (One ounce supplies 12 Gm. 
protein w-ith only 105 calories.) Afade by M. J. & Co. For sale in I pound tins at drug stores. 
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In sensitivity to therapeutic agents 


PYRIBENZAMINE 



Drawn from 
colorphoto 
of patient 


maximal effectiveness 
with minimal side effects 



Without inhibiting the formation of protective antibodies, 
Pyribenzamine hydrochloride will usually prevent or relieve 
symptoms of hypersensitivity produced by antibiotics, serums, or 
vaccines — allowing these valuable therapeutic agents to be used 
in many otherwise intolerant patients. 

Pybibenzamine Scored Tablets, 50 mg., bottles of 50, 500 and 1 000. 
Pyribenzamine Elixir of 5 mg. per cc., bottles of i pint and i gallon. 

CIBA PHARMACEUTICAL PRODUCTS. INC., SUMMIT, NEW JERSEY 

Ciba 

Pyribenzamine (brand of tripelennamine) Trade Mark Reg.U. S. Pat. Off. 2 / 1395 M 
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POSITIVE ROMBERG 

A positive Romberg test (Braucli-Romberg 
symptom) is one of the more characteristic 
evidences of cord involvement in pernicious 
anemia. Rccause of impaired position sense, 
the patient sways from side to side when he 
stands with feet together and eyes closed. 

Early, adequate and persistent therapy is 
essential for the prevention or control of 
spinal cord affection in pernicious anemia. 
This is most important since neural in- 
volvement may cripple or incapacitate the 
patient. The quality of the liver preparation 
employed thus becomes of utmost signifi- 
cance. In the production of ARMOUR 
LIVER PREPARATIONS every precaution i 
is taken to assure therapeutic efficacy. The 
ARMOUR LABORATORIES has available 
the world’s largest supply of fresh raw 
animal material. Skill and care arc exercised 
to preserve the active blood regenerating 
constituents of the fresh liver — the hemo- 
poietic principle as well as secondary fac- 
tors. The finished products arc tested for 
potency on actual pernicious anemia pa- 
tients in relapse. 

Have confidence in the preparation you pre- 
scribe— tpecify ^ARMOUR" 



Liver Liquid Parenteral 

i U. Sr P. Injccuble Units per cc. 1 cc.* 5 cc., and 10 
cc. nibbeT'Capped vials. A preparation retaining the 
Meconilar^ hemopoietic factors and most of the vitamin 
content of the liver. 

10 U. S. P. InJecUihle Units per cc. 1 cc., 5rc. and 
20 cc. rul>her>CBppcd vials. 

in U* S. P. Injrctalilc Units per cc. 1 cc.* 5 cc.* 
ontl 10 cc. rtihiipr>capped vials. A highly refined 
■nd concentrated preparotion for mosslve dosage. 

Solution Liver Extract— Oral 
45 cc. erjusl 1 U. S. P. Oral Unit. A readily nssim* 
ilohle and thrraprutlcally elTective preparation for 
use when the oral route Is indicated or preferred. 

Liver Extract Concentrate~Capsules 
9 capsules equal 1 U.S.P. Oral Unit. Odorless, taste- 
less. Sealed gelatin capsules In boxes of 50, 100. 



-ARMOUR 


HEADQUARTERS FOR MEDICINALS OF ANIMAL ORIGIN « 


CHICAGO 9, ILLINOIS 
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recipes— all in one helpful booklet. 

Everything from appealing appetizers to delici- 
ous desserts can be made with Gerber’s Strained 




and Junior Foods. Low in crude fibre content— spe- 
cially processed to retain a high degree of essential 
vitamins and minerals. 

And now MEATS ! As delicious, nutritious and eco- 
nomical as Gerber’s and Armour can make them! 
Strained and Junior Beef, Veal, Liver all low in fat. 
For complete analyses write to the address below. 


6 


FREE for your use with 
Special Diet Patients 
Special Diet Instruction 
Folders. 

Special Diet Recipe Books. 
Professional Reference 
Cards. 

Write to Gerber’s. Dept. 
G12-8 Fremont, Mich. 




erber’s 


FREMONT, MICH.-OAKLAND, CALIF. 

3 CEREALS • 20 STRAINED FOODS • 15. JUNIOR FOODS 
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—the uniquB^antacid, 








copes successfully 
with gastric hyperacidity 
because 





its efficacy and taste 
invite the cooperation of 
your patients. 
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Pleasant enough to 
take and chew 
without water, 


One'JPE'lfia^ILgi© 

tablet has 

acidneutralizing power 


equivalent to a 
full eight-ounce glass of 
fresh milk 
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Supplied in 

bottles of 100 tablets. 


Rapid and sustained relief 
(tablet disintegrates in one 
minute . . . buffer action 
lasts an hour or longer) 


Each tablet contains A « t. • • l . - 
0.15 gm. glycine and ^die" «y Laboratones, me. 

0.35 gm. calcium carbonate avenue, new york I 


O Schenley Laboritories, Inc. 
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IN THE MAJORITY (97%) OF X-RAY-PROVED DUODENAL ULCERS... 

^ II 







''Healing...occutre(I much more rapidly in the patients reported in this study 
than in a group being simultaneously studied and treated with aluminum 
preparations and other conventional methods. 

"The average time of x-ray regression ol the ulcer crater. ..was 10 to 14 
days. The resin had no apparent eliect on the bowels, such as diarrhea or 
constipation.”' 

This recent clinicat report further confirms the findings of numerous in- 
vestigators” that RESINAT— the completely non-toxic anion exchange resin 
"...compares favorably with what would constitute the ideal agent"' for the 
medical management of peptic ulcers. 

In severe cases, RESINAT Powder-contents of one glassine packet 
in water or milk, every two hours or as required. 

In moderate cases and in hyperacidity, two RESINAT Capsules every two 
hours or as required. 



Dibiiocnphr: 

> Wcht. J.: Review ot Ci$troeriteroton'> Nov., 1948 

* Ktaemer. M.: Conn. State Med. Journ.. 12.305, 
April, 1948 

* Pfelllcr, C. J.. & Spears. M. M.: Gastroenl., 8i91 
feb.. 1947 

« Kraemer, M.: Postirad. Med., 2:431, Dee., 1947 

* Martin. C. J.: Castroent, 6'315, April, 1946 


HOW SUPPLIED : 

Resinat Capsules (0.25 Cm.) in bottles ol 50, 100, 500 and 1000 
Resinat Powder (1 Gm. packets) in boxes of 50 and 100 

(on prescription only) 



THE NATIONAL DRUG COMPANY, PHILADELPHIA 44, PA. 

MANUFACrUSEtS OF PHAtMACEUTlCAl. eiOlOGICAC AND BIOCHEMICAL FRODUCTS FOR THE MEDICAl FROFESSION. 


(In writing to advertisers, please mention the journal— it helps.) 



10 


GASTROEN TEROLOG Y 


To Diagnose Rediiiulaiicy of the CoIoi!i... 



BARIUM- 

Enema and Oral ^ 


Employment of a barium enema is the most important phase in diagnosis of redundancy 
of the colon.* Morphologic information is given, demonstrating shape, position and size of 
the colon with the redundancy, if present. Measurement of the amount of enema fluid needed 
to fill the entire colon affords an approximation of its capacity. 

A means of functional diagnosis is provided by oral barium. In many cases oral barium may 
pass through the intestinal canal leaving the redundant loops without sign of redundancy. 
These are well compensated cases in which the patient usually does not suffer from the effects 
of the redundancy. Presence and site of redundant looping in a state of impaired motility is indi- 
cated by barium remnants and gas accumulation in some of the loops or in an isolated knuckle. 

Barium Sulfate (U.S.P. XIII) Mallinckrodt is manufactured by an exclusive process specifi- 
cally for roentgen diagnosis. A fine, uniformly smooth powder. Barium Sulfate Mallinckrodt 
forms excellent suspensions in water and the commonly used media. 

Available in single-dose packages of 2 oz. and 4 oz.; 1-lb., 5-lb., and 25-lb. containers; 
larger quantities on request. 

*Galambos, A., and Calambos, W. M.: Redundancy of the Colon, Am. J. Digest. Dis., 13: 87 
(March) 1946. 


S-/ Sf^e'i/vice ^ ^/lemicu/ 

Mallinckrodt Chemical Works 



Dependable • Purity 


Mallinckrodt St., St. Louis 7. Mo. 
72 Gold St., New York 8, N. Y. 

CHICAGO • CINCINNATI • CLEVELAND 
LOS ANGELES • MONTREAL 
PHILADELPHIA • SAN FRANCISCO 
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TAKA-COMBEX Kapscals provide a valuable prophy- 
lactic and therapeutic measure for those on restricted or 
inadequate diets, for convalescents, for elderly patients, 
for those with increased metabolic requirements~as in 
hyperthyroidism, in febrile illness, and in pregnancy or 
during lactation. 
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PERMITS 

EFFECTIVE 

CHOLINE 

DOSAGE 




IN THE PREVENTION AND TREATMENT OF 
CIRRHOSIS AND ALLIED HEPATIC DISORDERS 





CHOLINE 


Since the bicarbonate salt of choline is 
not conducive to nausea or other gas- 
tric distress, Syrup Choline Bicarbonate- 
C.S.C. is unusually well tolerated. Thus, 
in the treatment and prevention of fatty 
infiltration of the liver and portal cir- 
rhosis, it permits administration of 
adequate dosage over the prolonged 
periods which may be required. Syrup 
Choline Bicarbonate-C.S.C. provides 
the equivalent of 12.5 per cent choline 
base or 14.4 per cent choline chloride. 

Choline therapy, for maximum eflTec- 
tiveness, must be combined with a diet 
low in fat and providing large amounts 
of carbohydrate, B complex vitamins, 
and biologically complete protein. 

Syrup Choline Bicarbonate is avail- 
able at all pharmacies in pint bottles. 


BICARBONATE 

C.S.C. 

A DIVISION OF COMMERCIAL SOLVENTS CORPORATION • 17 EAST 42nd STREET • NEW YORK 17. N. Y. 
(In writing to advertisers, please mention the journai — it heips.) 
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irradiated ! 

i) 

piM 

Homologous 
Serum ^ 
Hepatitis o 


Ultraviolet irradiation of plasma destroys not 
only all bacteria but also any viral contaminants 
that might cause homologous serum hepatitis. • 
You may therefore administer irradiated Lyovac 
plasma without danger of hepatitis. • Stable, port- 
able Lyovac Normal Human Plasma {Irradiated) 
is prepared from fresh, citrated, human blood of 
healthy donors, according to regulations of the 
National Institute of Health. The plasma is pooled, 
flash frozen, dehydrated from the frozen state under 


high vacuum (lyophile process), and sealed under 
vacuum. • Blood substitute of choice for emergencies, 
irradiated Lyovac plasma is quickly restored, 
needs no typing or crossmatching, and each unit 
is osmotically equivalent to two units of whole 
blood. - • Lyovac Normal Human Plasma {Irradi- 
ated) is supplied in vacuum bottles to yield 50 cc., 
250 cc. and 500 cc. of restored, irradiated normal 
plasma, or smaller quantities of hypertonic plasma. 
Sharp & Dohme, Philadelphia 1, Pa. 



Normal Human Plasma IRRADIATED 
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jExperience is the Best Teacher 



B' 


John William 
Ballantyne 

{ 1861 - 1923 ) 

proved it in 
obstetrics 

lALLANTYNE. in lus early 
studies of anatomical 
and pathological conditions 
found in the new-horn, sensed 
the value of routine prenatal 
care in obstetrics. At the 
same time, other obstetri- 
cians were beginning to re- 
alize tlie necessity of greater 
attention during the ante 
partum period as a result of 
their investigations of 
eclampsia. It remained for 
Ballantyne, however, to he 
the first to establish a clinic 
for the expectant mother. 
World-wide acceptance of 
Iiis concepts quickly fol- 
lowed Ballantyne’s success- 
ful experiences in prenatal 
supervision. 

EXPERIENCE IS THE BEST TEACHER 
IN CIGARETTES, TOO! 

Millions of smokers who have tried and compared 
many different brands of cigarettes have found that 
Camels suit tliem best. 

Try Camels. See if your oivn taste doesn’t appre- 
ciate the rich, full flavor of Camels. See if your otvn 
throat doesn’t welcome Camel’s cool, cool mildness. 

Let your own experience tell you why, with scores 
of smokers wlio have tried and compared. Camels are 
the “Choice of Experience.” 

Accordina to n IVationtvidc survey: 


JMore Doctors Smoke CJLMEMjS 

than any other cigarette 

In a nalion>«id(* stir\ey li> tlirct' indopt'ndrnl resoarrh organizations, 113,597 doctors were asked 
to name tlie cigarette l]ie> smoked. More doctors named Camel than any otlier Brand. 


(In writing to advertisers, please mention the journal — it helps.) 


GASTROENTEROLOG Y 


15 


Prognosis 







Patient acceptance of liquid milk is often difficult, if not impossible, to achieve 
in the face of intractable aversion to this essential nutrient. In such cases— 
with the use of "Junket" Rennet Powder or "Junket" Rennet Tablets— milk may 
be simply and quickly transformed into eye-appealing, taste-tempting 
rennet-custards . . . with no loss of the nutritional factors so important, particularly 
in infancy, childhood, pregnancy, and gastrointestinal and post-operative 
conditions. Also, rennet-custards are digeslively more acceptable because of 
the smaller, more friable curds produced in the stomach by the enzymatic action 
of rennin. Your patients (both young and old) will appreciate your 
recommendation of delicious rennet desserts, and you will thereby make the 
prognosis for milk and patient alike, a “change for the better!’* 

Make tielicious rennet ttexserts tcith either 
"Junket" Rennet Poicdpr— six popular flavors, already sweetened 
"Junket" Rennet Tnblelf— unsweetened and unfiavored (of value to diabetics) 

••JUNKET** i» ihe traJp-mirk of Chr. Ltbonlorr, tnc. for lU reoDCt 

and other food proilucli, and is rrcisterrd m the United Slates and Canada. 


*Jun Brand Foodj 


Division of Chr. Hansen s Laboratory, Inc, 
Little Falls, N.Y. 

G-128 
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direct route 



Whenever oral vitamin B complex therapy seems 
ineffective, Ampoules 'Betalin Complex’ (Vitamin B Complex, Lilly) 
are recommended for intravenous or intramuscular use in doses of 1 to 4 cc. 

daily. The direct route assures complete utilization. Impaired absorption 
is circumvented, and large amounts of the B complex 
vitamins are immediately available. 

'Betalin Complex’ is a prepared solution 
containing in each cc.: 



Thiamin Chloride 5 mg. 

Riboflavin 2 mg. 

Nicotinamide 75 mg. 

Pantothenic Acid 


(as Calcium Pantothenate) . . . 2.5 mg. 

Pyridoxine Hydrochloride .... 5 mg. 



Ell LILLY 
Indianapolis 6, 


AND 

Indiana 


COMPANY 
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RADIATION THERAPY IN PEPTIC ULCER: 

AN ANALYSIS OF RESULTS 

WnxiAM E. Rickeits, M.D., Waiter Lincoln Palmer, M.D., Joseph B. Kirsner, M.D., and 

Anna Hamann, M.D.* 

From the Frank Billings Medical Clink, Departments of Medicine and Radiology, University of Chicago 

INTRODUCTION 

The purpose of this publication is to analyze the results of roentgen irradia- 
tion of the fundus and corpus of the stomach in more than 800 cases of peptic 
ulcer studied from 1936 to 1947. A previous paper' discussed the alterations in 
gastric secretion observed in the first hundred cases. Radiation therapy in 
peptic ulcer is based, first, upon the concept that acid gastric juice constitutes 
the sine qua non for chronic peptic ulcer and, second, upon the fact that 
roentgen irradiation depresses the secretory capacity of the stomach. 

HISTORICAL 

Bruegel in 1917'' was apparently the first to apply x-ray irradiation in the 
treatment of peptic ulcer. Numerous investigators have treated “hyper- 
chlorhydria”, gastric, duodenal and jejunal ulcer with variable doses of ir- 
radiation but without roentgenologic or gastroscopic control of the course of 
the ulcer and without adequate study of the effect on gastric secretion. The 
methods have differed considerably with respect to portals, quantity, in- 
tensity, total dosage duration and other factors, as pointed out by Desjardin'*'. 
Radiation of the pylorus and antrum, used in the treatment of polycythe- 
mia*"'"*®, has not been observed to influence gastric secretion; tumoricidal 
doses in this area may produce necrosis and ulceration-®'"”. 

Considerable differences in the effects of radiation are obtained by varying 
the amount of each single dose and the total dose. Englestad""'"* found that 
in rabbits a single massive dose produced more ulcers and a higher mortality 
than the same total quantity given in separate doses. It has been shown e.xpe- 
nmentally that radiation effects are proportional to the amount of radia- 
tion""’"". 

There is a striking uniformity in the effect on different elements of the 
stomach in various animal species despite the marked differences in the 
methods employed by various authors®"- Moderate amounts 

* Presented before the American Gastroenterological Association in Atlantic City, May 1, 1918. 
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of radiation produce edema, degenerative changes of the epithelial cells, 
hyperemia, hemorrhage, and leukocytic infiltration; large doses produce 
necrosis with ulceration of the mucosa and of the muscular coats leading, at 
times, to perforation. The physical injury of irradiation affects aU tissues in 
the irradiated areas, although certain cells are more damaged than others. 
The intestines are more sensitive than the stomach^^^s^ jf radiation of 
moderate intensity is aimed at the acid secreting portions of the stomach 
through small portals, the danger of intestinal injury is minimal. 

Since the original experimental studies of Regaud, Nogier, and Lacassagne 
in 1912^®, the effect of irradiation on gastric secretion has been unclear al- 
though, except for a few dissenters, nearly all investigators agree that a de- 
crease occurs, the effect varying with theamountof radiation^* -■ ^ 2 . «, 59 ^ 

Palmer and Templeton^ foimd transitory reduction in secretion in all 
cases; in 35 of the 88 patients studied histamine achlorhydria occurred. 
Further study®" of the nocturnal fasting secretion disclosed a reduction of 
volume averaging 47.4 per cent, with complete anacidity in 13 of the 15 in- 
dividuals receiving a depth dose of 1600 r. 

Several observers,""- have found a marked decrease in pepsin as well as 
hydrochloric acid; however, Miescher^® found no strict paraUehsm, 

MEraODS 

Technique of Irradiation 

As shown in Table 1, four different techniques have been used in our work 
from 1936 to 1948 although certain factors remained the same in aU. These 
are the quality of the radiation of H.V,L. 1.5 mm. cu produced by 200 PKV 
and 1 mm. cu plus 1 mm. Al. filtration, and an intensity of the radiation of 
approximately 33 r in air per minute obtained with 20 M.A. and 50 Cm. F.S.D. 
In all techniques two portals opposite to each other were irradiated, one located 
in the left h37pochondrium and the other in the left costo-lumbar region (Fig. 1). 
As the stomach lies closer to the anterior wall than to the posterior, the depth 
dose in the gastric fundus and corpus of the stomach was estimated in a plane 
of the patient which lies f of the anterior posterior diameter from the front 
portal and f of the same diameter from the back portal. The fundus and 
corpus of the stomach may deviate from this plane but the variation in the 
depth dose from J of the diameter from the front to j from the back is, with 
our factors, only in the order of 10 per cent; therefore, the actual dose given 
to the upper portion of the stomach is very close to the estimated dose. 

In technique A the size of the portal was 15 x 15 cm. or occasionally 20 x 20 
cm. Five treatments were given to the anterior portal and five to the pos- 
terior. The treatments were given daily and the portals treated alternately. 
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The total depth dose in the gastric fundus and corpus varied with the size of 
the patient from 1600 to 2500 r in 12 days. The great variation in dosage 

TABLE 1 


Techniques of irradiation 


TEai.VIQLTS 

NO. TRKMMENTS 

PER PORTAL* 

1 DURATION 

1 RAniATION 

1 PORTALS I.V CM. 

1. . . ' 

1 pEPTlt DOSE TO GASTRIC 
FUNDUS IN r 

A 


thys 1 

12-14 1 

15 i 

c 15 

1600-2500 r 

Bt 

1 5-6 

5-S 

11-14 

(rarely) j 

20 X 20 1 

13x13 j 

i 

1600 r 

c 1 

5 

11-12 

13 X 13 

1100-1500 r 

D • 1 

3 

6-7 ! 

13 J 

: 13 

666-1000 r 


* In obese patients both portals were treated on the same day. 

t In Technique B the depth dose was fixed, the surface dose varying with the diameter of the pa- 
tient. In Techniques A, C, and D the surface dose was fixed and the depth dose in the fundus and 
corpus of the stomach varied. 



Fig. 1. Approximate Portals Used in Anterior and Posterior Radiation op the Fundus 

AND Corpus of the Stomach 

resulted from the use of a constant air dosage without regard for the size of 
the portal or the size of the patient. 

Technique B consisted in S-8 single treatments per portal, 13 x 13 cm. square, 
during 11 to 14 days. The depth dose was 1600 r, made as uniform as possible 
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according to the size of tlie patient b}' varying the mimljer of single treat- 
ments. In order not to prolong the total treatment for more than 12 days, 
the obese patients received treatment to both })ortals o?i the same day. 

In technique C the size of the portal was l.S x 13 cm. and ten treatments 
were given, five to each portal. 'Fhc total depth dose varied from 1000 to 
1500 r in 11 to 12 days. 

In techniciue D the total number of treatments was six, three to each portal. 
The size of each portal was 13 x 13 cm., or occasionally 15 x 15 cm. d'he 
depth dose in the gastric fundus and corj^us varied from 600 to 1000 r in 6-7 
days. 

In retrospect, because of the variation in the position of the stomach, it would 
have been advisable to determine fluoroscopically the exact position of the 
gastric fundus and corpus prior to the irradiation, thus avoiding unneccssar}' 
radiation of other tissues and insuring radiation of the desired areas. How- 
ever, this precaution was not taken in the great majority of our cases, the 
radiation being directed at a location found to be the usual position of the 
stomach. This error may account for some of the failures; fluoroscopic con- 
trol is now routine. 

DETERMINATION OF GASTRIC SECRETION 

Gastric secretion was measured in terms of the maxiimim free acidity, 
expressed as clinical units of titratable acid using Topfer’s solution, obtained 
in response to the standard histamine test using 0.01 mg. of histamine hj^dro- 
chloride, subcutaneously, per kilogram of body weight. Specimens were col- 
lected every ten minutes for 90 minutes. The term “achlorhydria” indicates 
that no free acid was found after histamine. 

RESULTS 

Efect on Gastric Secretion 

It was possible to follow fairly satisfactorily the course of 423 patients. 
The over-all effects are shown in Table 2. There was a direct correlation 
between the decrease of the hydrochloric acid and the total amount of radiation 
delivered. 

In 300 patients with duodenal ulcer not receiving radiation therapy, but 
under similar conditions of treatment, no significant decrease in histamine secre- 
tion was observed. The variations within each group were very great as will 
be shown later. Similar doses of irradiation produced somewhat different re- 
sults in patients with gastric, duodenal and jejunal ulcer, due, presumably, 
to the different secretory rates; hence the results will be analyzed separately. 
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GASTRIC ULCER 

Radiation proved to be a potent depressor of secretion in 47 cases treated 
(Table 3). In 32 cases, there was anacidity; in an additional 10 the free 
addity dropped at least 50 per cent from the original value; and in only 5 was 
the maximum decrease less than 50 per cent. Radiation with techmque A 

TABLE 2 

Depression oj gastric acidity — over-all results 

(423 Cases) 


type op eabiauon 


UDucnoN or acid 

D 

666-1000 t 

C 

IIOO-ISOO r 

i B 

j 1600 r 

A 

1600-2500 r 

No. 

cases 

Per 

cent 

No. 

cases 

Per 

cent 

No. 

cases 

1 Per 

cent 

No. 

cases 

Per 

cent 

Achlorhydria (Hrstamine) 

2 

9 

56 

25 

56 

47 

44 

Wm 

50 per cent or more 

5 

23 

77 

34 

36 

30 

6 

Ifl 

than SO ppr cpnt 

15 

68 

90 

41 

28 

23 

8 

m 

Total 

22 

100 

223 

100 

120 

100 

58 

100 


TABLE 3 

Effect on histamine secretion in gastric ulcer 





TYPES OP RADIATION 

'lAxnnm cefsxssion op aoditp 

, NO. 

1 CASES 

PEK 

CENT 

A 

B 

C 


No. 

cases 

Per 

cent 

, No. 

1 cases 

, Per 
cent 

1 No. 

1 cases 

, cent 

Achlorhydria 

32 

68 

10 

91 

11 

92 

11 

48 

Reduced 50 per cent or more but ■witb- 
out achlorbvdria 

1 

10 ' 

21 

1 

9 


0 

9 

36 

than 50 per cent reduction 

5 

11 


0 

1 

8 

4 

16 

Total . . . 

47 

100 

11 

100 

12 

100 

24 

100 


was effective in 100 per cent of the patients, technique B in 92 per cent and 
technique C in 84 per cent. No patients with gastric ulcer were treated with 
technique D, for entirely fortuitous reasons. 

The depression usually occurred very promptly, as shown in Table 4. 
nearly two-thirds of the patients anacidity occurred within less than a month. 
TWs immediate effect is coincident with inflammatory changes in the mucosa, 
evident gastroscopically and histologically®^ These changes are, in general, 
transitory. An uncommon late reaction with achlorhydria is coinddent with 
atrophy of the mucosa. Histologically, the mucosa presents a striking bizarre 
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appearance with various combinations of atrophy, proliferation, metaplasia 
and fibrosis^®; 

The duration of the achlorhydria in 32 cases, as shown in Table 5, was quite 
variable, the shortest being a few days and the longest eight years up to the 

TABLE 4 


Interval between radiation and the occurrence of achlorhydria in gastric nicer 


LENGTH or TTME 

j 

NO. CASES 

1 

A 

rYPE OP EADIATIO 

B 

N 

c 

Less than 1 month 

20 

5 

7 

8 

1-3 months 

8 

4 

3 

1 

3-6 months 

2 


1 

1 

6 months-1 year 

1 



1 

More than 1 year 

1 

1* 



Total 

32 

10 

11 

11 


* Nearly 3 years. 


TABLE 5 


Duration of achlorhydria in gastric nicer 


LENGTH OF TIME 

NO. CASES 

A 


c 

Less than 30 days 

9 

3 

n 

4 

30-90 days 

6 

2 


2(2) 

3-6 months 

6 

1 

3(1) 

2 

6 months-1 year ] 

1 


1 


1-2 years 

2 

1 

1 


2-4 years 

3 

1 

1 

1(1) 

4-6 years 

1 



1(1) 

6-10 years 

2 

1 1(1) 


1(1) 

Unknown 

j 

2 

1 

1 


Total 

32 

10 

11 

11 


Numbers in parentheses indicate the minimum length of anacidity, as in these cases no further 
follow-up could be made. 


present. In this instance, the mucosa changes as seen by gastroscopy seem 
permanent. 


DtrODENAL ULCER 

While more than 700 cases of duodenal ulcer have been treated with roentgen 
radiation in the last 12 years, satisfactory studies are available in only 352, as 
shown in Table 6. The periods of observation have been from 1 to 11 years. 
The effects on secretion varied in general with the total amount of radiation 
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delivered, as is illustrated in Table 6. Technique A produced achlorhydria 
in 50 per cent, reduction of the free acidity by at least a half in an additional 
33 per cent, and no significant reduction (less than half) in 17 per cent, whereas 
technique D produced achlorhydria in 9 per cent, significant decrease of the 

TABLE 6 


Effect on liislamitte secretion in duodenal ulcer 





1 


types op badiation thebapy 



KAXUnrU DEPStSSlON 0? 
AODITV 

NO, 

CASES 

PEE 

CENT 

A 

B 

( 

2 

D 

No, 

CAses 

Pet 1 
cent 

No. 

cases 

Per ' 
cent 

No. 

cases 

Per 

cent 

No. 

cases 

Per 

cent 

Achlorhydria 

lOS 

29 

23 

50 

43 

40 

40 

22 

2 

9 

Reduced 50 per cent or 
more but without achlor- i 
hydria 

1 

108 

32 

15 

33 

37 

34 

S3 

31 

i 

1 

3 

14 

than 50 per cent re- 
duction ' 

136 

39 

8 

17 

27 

1 

26 

84 

47 

17 

77 

Total 

352 

100 

46 

100 

107 

100 

177 

100 

22 

100 


TABLE 7 

Duration of acMorhydria in duodenal ulcer 


DTOATION or ACHLOXHYOMA 

KO. CASES 

TYPE OP BASIATIOH 

A 

B 

C 

D 

Less than 1 month 

46 ' 

10 

16(5) 

■ aM 

1 

1-3 months... . . . 

33 

6(1) i 

16(7) 

■ agM 

1 

3-6 months . . . 

13 i 

3 

4(1) 

6 


6 months— 1 


3(1) 1 

3 

1 


1-2 years 



2 

2(2) 


2-4 years 




1(1) 


4^ years 




1 


6-10 years 




1(1) 


Total 1 

108 

23 1 

1 

43 

40 

2 


Numbers in parentheses indicate the minimum length of anaddity, as in these cases no further 
follow-up could be made. 


free add in an additional 14 per cent, and no significant reduction in 77 per 
cent. ^ 

Achlorhydria occurred in 108 cases of the 362 cases studied, an overall 
inddence of 29 per cent. The duration of the achlorhydria in two-thirds of 
these was less than 3 months. The duration was as unpredictable as it was 
variable; in one patient, it has lasted for 8 years. 
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JEJUNAL ULCER 

The results in 15 patients with jejunal ulcer were as follows: In one receiving 
technique A, achlorhydria lasted 2 months; in two cases receiving technique 
B, achlorhydria lasted for 2 weeks and nearly 3 months respectively; of 12 
receiving technique C, five developed achlorhydria lasting less than three 
months, five had a significant and two an insignificant reduction in acidity. 
None developed achlorhydria lasting for more than 3 months; in 5 patients the 
post-radiation levels of acidity remained considerably lower than the pre-radia- 
tion levels. 


Effect on the Ulcer 

The effects of radiation therapy on peptic ulcer are analyzed with respect 
to (a) healing and (b) recurrence. The over-aU results are shown in Table 8. 

TABLE 8 


Healing of nicer after irradiation 
(Overall results) 


EADIATION TECHNIQUE 

NO. PATIENTS TREATED 

HEALED 

PEH CENT 

A (1600-2500 r) 

49 

46 

93.8 

B (1600 r) 

101 

89 

88.1 

C (1100-1500 r) 

160 

146 

91.2 

B (666-1000 r) 

24 

17 

70.0 

Total 

334 

298 

89.2 


It will be noted that the percentage of healing increased from 70 per cent in 
Group D, receiving the smallest amount of radiation, to 93.8 per cent in Group A, 
receiving the largest dosage. It should be pointed out that in none of these 
groups is radiation therapy considered solely responsible for the healing. We 
are aware of the frequency of spontaneous healing, of the role of psychotherapy, 
and of the importance of the dietary and antacid management of the Sippy 
type which these patients all received. The results do suggest, however, that 
the difference between 70 per cent healing in Group D and 93.8 per cent in 
Group A is attributable to the radiation. 

GASTRIC ULCER 

In 50 patients with gastric ulcer radiation was included iu'-the program of 
management, and the course of the lesion observed for a sufficient period of 
time to permit evaluation of the procedure, i.e., one month or longer. Healing 
occurred in 90 per cent, as shown in Table 9. 

This result may be contrasted with a 60 per cent incidence of healing in 114 
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patients mth gastric ulcer treated by medical management alone, as shown in 
Table 10. 

There was no correlation between the age of the patient or the duration of 
symptoms and tlie subsequent healing (Tables 11 and 12). 

TABLE 9 


Healins of gaslric ulcer {50 cases) 


RADIATION TEC3tNIQUE 

KO. PATIENTS TREATED 

COilPLETE HEALING 

PER CENT 

A (I600-2SOO r) 

1 

; 15 

14 

93 

B (1600 r) 

1 13 

11 

84 

C (1100-1500 r) 

22 

20 

90 

Total 

1 

1 

50 

1 

45 , 

90 


TABLE 10 
Gastric ulcer 


Comparison between cases treated with and without radiation therapy 



1 MEMCAI. TXEATUENT AlOKE j 

MEDICAL TREATMENT PLUS 
RADIATION THERAPY 


No. cases 

Per cent 

I No. cases 

Per cent 

Healing 

69 

45 

60 

1 45 

90 

No Hewing 1 

40 

5 

10 



Total 

114 

100 

50 

1 

100 

1 



TABLE 11 


Age of paiieni and restdts of treatment in gastric ulcer 


AGE 

1 CASES HEALED 

CASES UNHEALED 

31-40 

1 7 

1 

41-50 

17 

1 

51-60 

13 ' 

3 

61-70 

7 


More than 70 j 

1 1 


Total 

43 

5 






In 71 per cent of the cases healing of the ulcer occurred in less than 90 days, 
as shown in Table 13. 


KECUKRENCES 

The marked tendency of gastric ulcer to recur is illustrated by the fact that 
recurrence was observed in one-third of the patients followed for longer than a 
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TABLE 12 


Duration of disease and results of treatment in gastric ulcer 


LENGTH or DISEASE 

CASES HEALED 

CASES nOIEALED 

Less than 6 months 

12 

2 

6 months-1 year 

3 

1 

1-2 years 

2 

1 

2-4 years 

6 

0 

4-6 years 

7 

0 

6-10 years 

6 

0 

10-15 years 

3 

0 

More than 15 years 

6 

1 

Total 

45 

5 


TABLE 13 


Interval between completion of radiation therapy and complete healing* of the gastric ulcer 




TYPE 

or RADIATION THERAPY 

INTERVAL 

NO. CASES 






A 

B 

C 

Less than 30 days 

10 

3 

2 

5 

30-45 days 

8 

3 

2 

3 

45-90 days 

14 

6 


8 

90 days-6 mos 

10 

1 

6 

3 

6 mos.-l year 

11 



1 

1 yeai^2 years 

1 

1 



Undetermined 

1 


1 


Total 

45 

14 

11 

20 


*As denoted by roentgen and gastroscopic e xamina tions. 


TABLE 14 


Recurrenee of gastric ulcer {1-10 years) 


TECHNIQUE OF RADIATION 

1 

NO. OP CASES FOLLOTETD ; 

! 

RECURRENCE 

No. cases 

Per cent 

A (1600-2500 r) 

11 

6 

54 

B (1600 r) 

9 

2 

22 

C (1100-1500 r) 

16 

4 

25 

Total 

36 

12 

33 


year and as long as ten years (Table 14). This incidence contrasts with 80 
per cent recurrence noted in gastric ulcers treated medically without radiation. 

There was no correlation between the age of the patient and the recurrence. 
(Table 16). 
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The length of time from the complete healing of the ulcer to recurrence as 
evidenced by gastroscopy and roentgen examinations in 12 patients is shown in 

TABLE 15 


Incidence of recurrence in gastric nicer with and without radiation therapy 


COUESE j 

j MEDICAL TEEATUENT ALONE 

RADIATION THEEAPT 

I 

No. cases 1 

1 Per cent 

No. cases 

Per cent 

Recurrence ' 

23 

— 

12 

33 

No Recurrence 

10 

mm 

24 

67 


Total 

33 

100 

36 

100 



TABLE 16 

Lock of correlation bctwun runrrence and age of patient 


(Gastric ulcer) 


AGE 

NO. CASES 

31-40 

3 

41-50 

4 

51-60 

4 

61-70 

1 

More than 70 


Total 

12 


1 


TABLE 17 

Interval between healing and recurrence 
(Gastric ulcer) 



! NO. CASES 

TYPE OT RADIATION 


■HBIIIil 

B 

C 

Less than 2 mos 

1 




2-6 months 

4 



2 

6 mos.-l year 

1 




1 year-2 years 

6 

1 

1 

4 

2-4 years 




Longer than 4 years 








1 



Total 

12 

4 

1 





1 


Table 17. It -will be seen that the recurrences all appeared within two years 
after the radiation. 

Patients with achlorhydria of 3 months or longer constitute a striking group, 
for in only 3 of IS such patients (20 per cent) have recurrences been observed 
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as yet. Of 15 patients with achlorhydria longer than 3 months, 6 have con- 
tinued to manifest achlorhydria; the longest period is now over 8 years; 3 pa- 
tients have continued with secretory levels at least 50 per cent below the prera- 
diation values; in 6 the free acid has returned to its previous level. In no 
instance has the ulcer recurred during the period of achlorhydria. 

DUODENAL ULCER 

The results of treatment could be followed in 272 cases. As shown in Table 
18, after techniques A, B and C the incidence of healing varied from 88 to 95 


TABLE 18 

Healing of duodenal ulcer 


TECHNIQUE OE RADIATION 

NO< PATIENTS TREATED 

HEALED 

PER CENT 

A (1600-2500 r) 

37 

35 

95 

B (1600 r) 

88 

78 

88 

C (1100-1500 r) 

123 

112 

91 

D (666-1000 r) 

24 

17 

70 

Total 

272 

242 

89 


TABLE 19 


Interval between radiation and roentgen disappearance of duodenal ulcer crater 


i 

1 

LENGTH OP TIME 

NO. CASES 

TVPES OF RADIATION THEEAPV 

A 

• B 

c 

n 

Less than 45 days 

100 

11 

24 

60 

5 

45-90 days 

61 

9 

22 

26 

4 

3~6 months 

34 

3 

16 

12 

3 

6 months— 1 

8 

1 

7 


1—2 years 





Unknown 

39 

11 

9 

14 

5 





242 

35 

78 

112 

17 






per cent, whereas in technique D, healing occurred in 70 per cent. The ulcers 
which did not heal invariably occurred in patients in whom the free acidity 
was not significantly reduced. 

The length of time required for complete healing after radiation is shown in 
Table 19. It will be seen that in four-fifths of the cases the ulcer healed in 
less than 3 months. As with gastric ulcer, in duodenal and also in jejunal 
ulcers, there was no correlation between the duration of the disease or the age 
of the patient and the healing of the ulcer. There was a direct correlation 
with the abolishment of the free hydrochloric acid. 
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Healing of the ulcer -was evidenced by disappearance of the crater seen 
roentgenologically, but not by the disappearance of the deformity, except in 
very few instances. Patients with achlorhydria lasting for several years con- 
tinued to have deformity of the duodenum. 

TABLE 20 


Recurrence of duodenal ulcer {1-10 years) 


TECSNIQTO or SADIATIOK 


SECORSENCE 


No. patients 

Per cent 

A (1600-2500 r) 

32 ' 

11 

34 

B (1600 r) 

55 

16 

30 

C (1100-1500 r) 

54 

13 

24 

D (666-1000 r) ! 

15 

10 

66 

Total 

156 

50 

32 


TABLE 21 

Interval between healing and recurrence {duodenal ulcer) 


tXNGTB OT mtE 

i NO. CASES 

TYPES OP RAOIATION laXRAPV 



A 

B 

C 

D 

Less than 1 month ! 

1-3 months 

3-6 months 

1 

4 1 


! 

2 

2 


7 mos. to 1 year 

10 i 

1 

6 

2 ! 

1 

1-2 years 

17 

3 

7 

3 

4 

2-4 years 

9 

3 

1 

4 

1 

4-6 years 

6-10 years ! 

9 

1 ! 

1 

4 


2 

3 

1 

Total 

50 

11 i 

1 

16 

13 

10 


RECURRENCES 

Of 156 cases of duodenal ulcer followed for longer than one year and as long 
as 10 years, recurrence took place in two-thirds of those receiving minimal 
radiation and in approximately one-third of those receiving the larger amounts 
(Table 20). The time from complete healing to recurrence of the ulcer is 
expressed in Table 21. Recurrences developed in from 6 months to 2 years 
after healing. The recurrence of the ulcer in some cases immediately followed 
the reappearance of add in the gastric secretion. In other cases recurrence 
did not take place despite the reappearance of acid. In 29 cases in which 
radiation resulted in achlorhydria for longer than 3 months, recurrence occurred 
in only 4, an inddence of 14 per cent. Return to the previous secretory levels 
was observed in approximately two-thirds of the patients. 
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JEJUNAL ULCER 

Irradiation was given in twenty cases of jejunal ulcer occurring after gastro- 
enterostomy for duodenal uler; Techniques A, B and C were utilized. Heal- 
ing occurred in 19 of the 20 , an incidence of 95 per cent (Table 22). The one 
unhealed case had no depression of the gastric secretion. 

Recurrence of the ulcer was observed in nine of seventeen patients followed 
for longer than one year (Table 23). 

TABLE 22 


E eating of jejunal ulcer 


RADIATION lECHNIQDE 

NO. PATIENTS TREATED 

HEALED 

PER CENT 

A (1600-2500 r) 

1 

1 

100 

B (1100-1500 r) 1 

2 i 

2 

100 

C (666-1000 r) 

17 

16 

91 

Total ' 

20 

19 

95 


TABLE 23 

Recurrence of jenunal ulcer after irradiation 


TECHNIQUE OP IRRADIATION 

NO. CASES 

1 

RECURRENCE 

PER CENT 

A (1600-2500 r) 

1 

0 

0 

B (1600 r) 

2 

1 

50 

C (1100-1500 r) 

14 

8 

57 

Total 

17 

9 

53 

1 


DISCUSSION 

The healing of ulcer as a result of decreased peptic activity in dogs following 
radiation was beautifully shown experimentally by Miescher in 1923”. At 
the opening of the gastric fistula in a Pavlov pouch dog a traumatic ulcer in 
the skin had grown to considerable size as a result of the digestive action of the 
gastric juice. After the administration of x-ray there was complete heahng in 
about two months; after the return of the acidity to normal the ulcer formed 
anew. With the next application of x-rays it again disappeared. The author 
observed that the healing factor was not in direct relation to the roentgen ray 
effect on the ulcer, but rather to the lowering of the acidity of the gastric juice. 
Case and Boldyreff^* reported a similar experience with a rebellious ulcer, 2.5 
cm. in diameter, around the fistula of the isolated stomach of a dog, which per- 
sisted for ten months despite treatment, but healed rapidly within three weeks 
after roentgen irradiation. 
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The reported contradictory effects of radiation on gastric secretion and in 
the treatment of peptic ulcer are probably due to the different methods used 
and the variable amounts of radiation delivered. Paradoxically, radiation may 
produce ulcers or bring about the healing of ulcers. Radiation of the fundus 
and body of the stomach may result in healing by way of the decreased secre- 
tion and consequent decrease in peptic activity; on the other hand, massive 
radiation, particularly of the antrum, as in tumor therapy, may cause tissue 
necrosis and ulceration. The problem to be solved is whether there is a 
technique and a dosage adequate to depress gastric secretion sufficiently in 
terms of amount and duration to permit healing of peptic ulcer and to protect 
against recurrence, vdthout seriously injuring the skin, the stomach or inter- 
vening organs. 

The evidence indicates a direct correlation between depression of gastric 
secretion and healing of the ulcer; there is no correlation between the age or 
sex of the patient or the duration of symptoms and healing. In each of 44 
patients with achlorhydria persisting for three months or longer the ulcer 
healed completely. 

When irradiation is delivered to the acid secreting portions of the mucosa, 
all phases of secretion, chemical, cephalic, and intestinal, are depressed as a 
result of direct cellular injury. Ivy and his co-workers*® radiated half of a 
Pavlov pouch in several dogs; the radiated portions secreted Mttle or nothing 
after various types of stimulation. Portis and Ahrens®® confirmed this observa- 
tion. Radiation delivered to portions of the body other than the stomach does 
not affect gastric secretion®®. 

Marked individual variations occur in patients receiving the same amount of 
radiation, corroborating the view that the result depends not merely upon the 
amount of radiation given, but also upon the variable and unpredictable tissue 
susceptibility. Statistically, however, the effect varies in direct proportion to 
the amount given, all other factors being equal. 

The doses used in the present studies are considerably less than those which 
may produce necrotic lesions in the stomach. Such lesions may be produced 
by massive irradiation of hollow viscera, regardless of the presence or absence 
of hydrochloric acid, as is evidenced by the formation of bowel and rectal 
ulcerations after the radiation of pelvic organs. 

It is interesting to note that Brick*®, after delivering huge doses of 5000 to 
6000 r to the gastric antrum in tumor therapy, observed no change in the gastric 
secretion. This observation might be used as an argument against the exist- 
ence of a pyloric organ elaborating a hormone which stimulates the acid secret- 
ing glands in the upper half of the stomach. 

In this series there was a correlation between the lowering of the secretion 
and the amount of radiation. A dose of 1600 r to 2500 r significantly reduced 
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the acid (more than 50 per cent) in all patients with gastric ulcer and in 83 
per cent of those with duodenal ulcer; 1600 r significantly reduced the acid in 
92 per cent of those with gastric ulcer and 84 per cent of those with duodenal 
ulcer; a dose of 1100 to 1600 r decreased the acidity in 82 per cent of the pa- 
tients with gastric ulcer and 53 per cent of those with duodenal ulcer; a dose 
of 600 to 900 r (type D) reduced the acidity in only 23 per cent of the patients 
with duodenal ulcer. 

The decrease in secretion usually developed in less than 30 days after the 
completion of radiation. There were a few instances, however, in which the 
decrease was slow and progressive; in one, achlorhydria developed 5 months 
after the completion of the course and lasted for nearly two months. 

Acute changes in the mucosa as the immediate effect of radiation may be 
seen both gastroscopicaUy and histologically^. Many months and years later 
permanent achlorhydria may develop, with gastroscopic evidence of atrophy. 
This is probably a sequel of the previous radiation, as reported in another 
paper®2. In such instances, irradiation may permanently abolish the hydro- 
chloric acid. The patients who developed achlorhydria for several years were 
clinically well in spite of the atrophy seen gastroscopically®^ 

The effects of radiation therapy have been regarded as transitory by most 
investigators. In one-third of the present group of cases of gastric ulcer the 
acidity never returned to its previous level and, in some, permanent achlor- 
hydria developed. The duration of the achlorhydria varied from a few days 
to eight years at the present time. 

In no instance was ulcer pain present during the phase of achlorhydria, 
regardless of whether or not the ulcer had healed; indeed, the pain almost 
always disappeared on xilcer management long before achlorhydria developed. 
Healing of the ulcer occurred at variable intervals, usually within a few weeks; 
in one instance, six months were required for the process to become complete. 
During this time the acidity decreased slowly, achlorhydria developing in six 
months; the achlorhydria lasted two months; the acid returned gradually, but 
the ulcer has not recurred in the subsequent two years. 

The hydrochloric acid returned to its previous level in one-third of those 
who received over 1100 r and in two-thirds of those who received smaller 
doses. By comparing the incidence of recurrence in patients treated with 
radiation with that in patients who did not receive such treatment, it seems 
clear that radiation significantly lowers the frequency of recurrence in gastric 
and duodenal ulcer; the data with regard to jejunal ulcer are incomplete. 

CONCLUSIONS 

1. Irradiation of the acid secreting portions of the stomach is a valuable 
procedure in the treatment of peptic ulcer, the effect being proportional to the 
reduction in gastric secretion. 
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2. There is no correlation between the effect of treatment and the age of the 
patient or the duration of the disease prior to irradiation. 

3. There is a higher incidence of post radiation achlorhydria in patients 
with gastric ulcer than in those with duodenal or jejunal ulcer. 

4. The achlorhydria varies in duration from a few days to as long as 8 years. 

5. TJlcer pain disappears during achlorhydria. 

6. Irradiation achlorhydria does not produce symptoms. 

7. Achlorhydria of 3 months duration invariably results in healing of the 
ulcer. 

8. Recurrence of the ulcer is preceded by reappearance of acid gastric secre- 
tion. 

9. The incidence of recurrence is definitely lowered by irradiation. 
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RADIATION THERAPY IN PEPTIC ULCER: 

A STUDY OF SELECTED CASES 
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University of Chicago 

The effect of roentgen irradiation of the acid-secreting portions of the stom- 
ach upon gastric secretion and the healing and recurrence of peptic ulcer, has 
been described in previous publications.' ■ - The basic premise is that acid 
gastric juice is essential for the production of peptic ulcer and for its chronic! ty; 
any procedure which reduces acidity decreases the digestive power of the gastric 
content and thus favors the process of healing. Roentgen irradiation exerts a 
variable and unpredictable eSect upon gastric secretion. In certain patients 
the depression is profound and prolonged. For this reason, it seems worth 
while to supplement the statistical analysis with a description of some of the 
more dramatic results and a consideration of some of the failures. 

GASTRIC ULCER 

Case 1 (Figs. 1, 2). A. K., Unit iJ! 148736, female, first developed ulcer distress 
in 1903 at the age of 33. After a period of nearly two years the distress subsided 
and did not recur until she was 50 (1923). Since then there have been recurrent 
episodes of ulcer pain. In 1930, roentgen examination of the stomach elsewhere 
reported “a scar in the stomach”. Antacid therapy was instituted and continued for 
nearly eight months with complete relief; however, the pain recurred in 1934. In 
April 1935, the gastrointestinal symptoms became worse, with almost continuous 
pain, nausea and vomiting, a loss of 15 pounds in weight, and tarry stools. In the 
spring of 1936, when seen by us for the first time, the roentgenologic and gastroscopic 
examinations both disclosed benign ulcer on the lesser curvature of the stomach 
(Fig. 1). A rigid antacid program was instituted; the symptoms subsided com- 
pletely; x-ray and gastroscopy demonstrated a progressive, slow decrease in size of 
the ulcer with complete disappearance in March 1937. The ulcer was again present 
from May 1937 to January 1938, disappearing only to recur in July 1938. The 
fluctuating course of the ulcer, its variation in size, disappearance and recurrence 
were well demonstrated by gastroscopy. In January 1943, the ulcer crater appeared 
very shallow and was estimated as 2 mm. in diameter. Antacid therapy was con- 
tinued and the patient’s symptoms were controlled e.xcept for brief periods of distress. 
From October 1942 to March 1945, she had occasional episodes of epigastric distress 
relieved by alkali. In May 1945, the patient complained of abdominal distress, 
vomited several times at night, felt weak, and lost 25 pounds in weight. She was 
hospitalized for three weeks in April 1946. X-ray disclosed an ulcer 1.5 cm. in 
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diameter and 1 cm. in depth and a pronounced hour glass constriction; gastroscopy 
showed an ulcer 1.5 cm. in diameter, located below the constricted area with no 
infiltration of the adjacent mucosa. In addition to the routine medical management, 
the patient was given a course of radiation therapy, 1600 r depth dose in fifteen days 
directed to the fundus of the stomach. This was followed by achlorhydria persisting 



Fig. 1. Case 1. Recurrent Gastric Ulcer, A, B, C, and D, (38 X-ray and 95 Gastroscopic 
Examinations) with Complete Healing Four Weeks after Radiation (1600 r In 
April 1946) (E) Producing Complete Achlorhydria; No Recurrence to Date 

to the present time. The ulcer was not seen three weeks after completion of radia- 
tion therapy and has not been visualized subsequently. There have been no symp- 
toms; antacid therapy has been discontinued. In March 1948, the patient was still 
in excellent health. During these ten years of observation she has undergone 38 
roentgen examinations, 95 gastroscopies, and 92 histamine tests. Radiation therapy 
produced a prolonged achlorhydria and a dramatic cure of the ulcer. 

Case 2 (Fig. 3). A. S., Unit ^ 10239, a white male, aged 26 in 1928, developed 
gnawing epigastric pain one to two hours after meals relieved by food and alkali, 
recurring periodically until admission in the summer of 1941. Roentgen examination 
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disclosed a large benign ulcer in the middle of the lesser curv'alure of the stomach, 
confirmed by gastroscopy. The maximum free acidity (histamine) was 50 clinical 
units. A modified Sippy regimen was prescribed. Radiation therapy was given 
decreased following irradiation, and achlorhydria was noted on January 12, 1942. 
The symptoms disappeared promjjtl}'-; the ulcer healed completely in six weeks, as 



Fig. 3. Case 2. Large Gastric Ulcer with Dramatic He.aling 6 Weeks after Radiation 
Therapy (S-23-1941, 930 r Total Depth Dose) No Recurrence to Date (7 Years) 

shown by repeated roentgenologic and gastroscopic examinations; there has been no 
recurrence to date (April 1948), despite the fact that since 1946 the free acidity has 
oscillated from 82 to 111 clinical units. 

Case 3 (Figs. 4, 5). A. C. P., Unit 155744, a housewife, in 1932, at the age of 41, 
experienced gnawing epigastric pain two hours after meals, relieved by milk, cream, 
and alkali. An ambulatory program of ulcer management was instituted with 
marked relief. However, the epigastric pain recurred intermittently. In July 1936, 
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x-ray examination of the stomach disclosed a 2 mm. ulcer on the lesser curvature. 
The maximum free acidity (histamine stimulation) was 15 clinical units. Ulcer 
management was followed by complete relief of symptoms; the ulcer healed slowly 
and disappeared entirely on September 9, 1936. In March 1938, a small 3 mm. ulcer 
again was noted by x-ray; it disappeared by May 23, 1938. A tiny projection on the 
lesser curvature of the stomach was observed on April 11, 1939. Gastroscopic 



Fig. 4. Case 3. Recurrent Multiple Gastric Ulcers — Complete Healing after Radiation 
N o Recurrence Since .■April 1941 

examination on June 8, 1939, demonstrated a shallow ulcer at the angulus, several 
edematous hemorrhagic folds, and moderate atrophy of the mucosa in the anterior 
wall of the upper two-thirds of the stomach. The ulceration increased in size and 
on March 15, 1940, was nearly 2 cm. in diameter as seen by x-ra 3 ^ On March 22, 
1940, gastroscopy disclosed an ulcer estimated as 1 cm. long and 3 mm. wide with 
edematous, reddened borders. Three days later x-ray revealed three gastric ulcers 
on the upper lesser curvature of the stomach, arranged in a linear fashion. On April 
1, 1940, the ulcerations were still present but were smaller. The free acidity had 
oscillated from 15 to 60 clinical units between 1936 and 1940. From April 5, 1940, 
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Each clot represents a histamine test. 
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to April 16, 1940, radiation therapy was given, with a total dose of 1445 r. On 
April 19, 1940, the free acidity decreased to 45 clinical units; on April 30, the maxi- 
mum was 12 clinical units. No free acid was recorded after histamine stimulation 
on May 13, 1940. On June 17, 1940, all the ulcers had disappeared; there has been 
no recurrence as indicated by symptoms, gastroscopy, or x-ray. Gastroscopic 
examinations consistently have disclosed an extensive, diSuse atrophy of the mucosa. 
This case again illustrates prompt healing after radiation therapy with no recurrence 
during a period of achlorhydria now of eight years duration. 

Of 50 patients with gastric ulcer treated for one month or more with the 
standard medical antacid regimen and roentgen irradiation there were 5 in 
whom complete healing, as evidenced by gastroscopic and roentgen examina- 
tion, did not occur. One of these with a history of seven years duration re- 
ceived treatment in November 1942. The ulcer located on the lesser curvature 
decreased in size in the next six months but did not disappear entirely. When 
the patient returned in May 1945, the lesion was still present. The gastric 
free acidity had not been lowered appreciably. In May 1945, a second course 
of therapy was followed by complete healing. A second patient, a 43-year- 
old white male with known diabetes mellitus for three years, an ulcer history 
of eleven years duration, and an ulcer on the lesser curvature, well visualized 
gastroscopicahy, had a gastric free acidity between 60 and 70 clinical units. 
He was treated with a strict medical management for three years. The ulcer 
healed almost completely, but, for nearly a year a very small outpocket of the 
therapy was given, but still the ulcer failed to heal completely. New studies of 
gastric secretion were made immediately thereafter, but in March 1945 the 
presence of acid gastric juice was demonstrated. The third patient, a 50-year- 
old white male with an ulcer on the lesser curvature received roentgen irradia- 
tion in May 1945. The acidity was lowered very slightly. The ulcer decreased 
in size, but was still noticeable as a very small pocket in November 1945. Sub- 
total gastric resection disclosed a small benign ulcer on the lesser curvature. 
The fourth and 6fth patients both had a transitory achlorhydria, lasting less 
than three months, during which time the ulcers were reduced considerably 
in size; as the acidity returned, the size of the ulcer increased. Subtotal 
gastrectomy disclosed a benign peptic ulcer in each instance. Thus of the five 
failures after radiation, only minimal secretory depression was obtained in 
three; in two, the achlorhydria was of short duration. 

DUODENAL ULCER 

Case 4 (Fig. 6). B. M., Unit S 259542, a housewife, had had periodic episodes of 
ulcer distress for thirty-five years. In December 1940, she experienced hematemesis 
and melena. When first seen in 1941, .x-ray disclosed a slightly deformed duodenal 
bulb with a large crater. A histamine test yielded a maximum free acidity of 60 
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clinical units. A course of radiation with a 1000 r depth dose was given from March 
24, 1941, to April 3, 1941. On April 1, 1941, the maximum acidity was 100 clinical 
units and on April 8, 1941, ISO clinical units. This transitory increase was followed 
by a marked decrease and finally, in June 1941, achlorhydria was recorded. The 
achlorhydria lasted only two months; however, the acidity remained low until June 
1942, when it reached the preradiation level. The patient was completely relieved 
of ulcer distress until June 1944, after which she e.xperienced several recurrent epi- 
sodes. A recurrent duodenal ulcer crater was found by x-ray on January 4, 1945. 

TRANSITORY DECREASE ACID SECRETION-HEALING-RECURRENCE-DUODENAL ULCER 
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A second course of therapy with a total depth dose of 1500 r was given from January 
16, 1945, to January 26, 1945: achlorhydria again developed lasting three months; 
the acidity subsequently rose to its previous level. Since 1945, however, the patient 
has been entirely free of distress; x-ray has shown no recurrence of the ulcer. As 
depicted in Fig. 6, healing of the ulcer occurred on two occasions after radiation 
therapy producing each time a brief achlorhydria. 

Case 5 (Fig. 7). F. D., Unit ^ 198241, a white male first e.xperienced epigastric 
distress at the age of 25 in 1935. This pain occurred an hour or so after meals, 
was relieved by taking food or alkali and by vomiting. The patient was admitted 
as an emergency on May 13, 1938, because of severe pain. At operation a perforated 
duodenal ulcer 6 mm. in diameter was found; the perforation was closed; recovery 
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was uneventful. A histamine test on June 2, 1938, disclosed a maximum acidity of 
120 clinical units. The patient received radiation therapy, 1188 r in six days. This 
was followed by a progressive decrease in acidity ranging between 0 and 34 clinical 
units in the following hve years. The patient had had no recurrence when last seen 
in 1946. In this instance, the perforated ulcer was repaired surgically, but its failure 
to recur in the subsequent eight years may be related to the prolonged secretory 
depression following the radiation therapy (Fig. 7). 

Case 6 (Fig. 8). Mrs. G. W., Unit iff 78083, a female aged 46, had experienced 
ulcer distress periodically since 1930, despite medical management. X-ray on 
February 28, 1933, disclosed a duodenal ulcer with deformity and stenosis. She 
was placed on a strict ulcer management including aspiration of the stomach at 
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Fig. 7 . Case 5 . Prolonged Depression of Gastric Secretion Following Roentgen 
Irradiation without recurrence of duodenal ulcer 

bedtime; the pain was relieved. However the symptoms recurred and because of 
the stenosis, a gastroenterostomy was performed on October 10, 1933. This was 
followed by complete relief for nearly two years. On May 11, 1936, she suddenly 
e.v-perienced nausea and vomiting, passed dark stools, became weak, and re-entered 
the hospital; a diagnosis of a jejunal ulcer with hemorrhage was made. Under 
medical management she improved and was discharged on June 15, 1936. For 
nearly two months she felt well, but on August 16, 1936, she again passed several 
tarr}' stools and had an emesis of coSee-colored material. She re-entered the hospital 
and on .'August 20, 1936, underwent an operation, at which time the gastroenteros- 
tomy was taken down and a resection of the anastomotic ulcer performed. She 
continued to experience epigastric distress despite this operation. On September 3, 
1936, her condition was complicated by a coronarj- occlusion. The patient was dis- 
charged free of distress on ulcer management on October 11, 1936. She remained 
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well until April 9, 1937, at which time she again experienced epigastric pain, necessi- 
tating hospitalization. Again she was relieved, but in September 1937 the paint re- 
curred and x-ray examination disclosed a duodenal ulcer crater. The gastric free 
acidity was 110 clinical units. Radiation therapy was gi\'en from September 27 to 
October 13, 1937. Achlorhydria was present two weeks after completion of the 
radiation. The patient was entirely relieved from ulcer distress and has remained 
so until the present, a period of more than ten years. Repeated .x-ray examinations 
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Fig, 8. Case 6 


have shown a persistent deformity of the duodenal bulb but no crater. The achlor- 
hydria continued until May 1938, when again free hydrochloric acid was present. 
The free acidity since then has varied from 25 to 62 clinical units, approximately one- 
half as high as it was before radiation. In this instance, an “intractable” duodenal 
ulcer healed after radiation therapy which produced an achlorhydria of several 
months duration and a permanent reduction in gastric secretion. 


JEJUNAL ULCER 

Relatively few cases of jejunal ulcer have been subjected to radiation ther- 
apy. The results have often seemed surprisingly good, but on the other hand 
the incidence of ultimate recurrence has been high. 
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DISCUSSION 

The purpose of this paper has been to focus attention upon the occasional 
dramatic effect of radiation therapy upon the course of chronic peptic ulcer and 
to'^correlate this effect with alterations in gastric secretion. It has been found 
easier to depress gastric secretion in patients with gastric ulcer than in patients 
with duodenal or jejunal ulcer. This observation is not surprising in view of 
the finding® that the fasting secretory rate, in terms of milligrams of hydro- 
chloric acid per unit of time, is, on the average, approximately four times as 
great in patients with duodenal ulcer as it is in those with gastric ulcer. The 
explanation of this striking difference is not apparent. The secretory mecha- 
nism in patients with gastric ulcer is more easily inhibited by radiation therapy. 
Thus, achlorhydria resulted in 32 (68 per cent) of 47 patients with gastric ulcer, 
as contrasted with 106 (30 per cent) of 352 patients with duodenal ulcer receiv- 
ing comparable amounts of radiation. There is some evidence, also, that in 
patients with gastric ulcer the mucosal cells are more easily injured and that 
atrophy of the mucosa is a more frequent sequel. 

The ultimate value of radiation therapy in peptic ulcer and the ultimate 
effect of the procedure on the gastric mucosa have yet to be determined 

CONCLUSIONS 

Roentgen irradiation of the acid-secreting portions of the stomach may 
produce a profound depression of gastric secretion persisting for variable 
periods of time. The effect on the course of the ulcer depends upon the degree 
and duration of the secretory depression. 
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INTRODUCTION 

The purpose of this report is to describe the gastroscopic appearance of the 
gastric mucosa following roentgen irradiation in man, and, also, to comment 
briefly upon the subsequent histologic changes in the stomach. 

In recent years, roentgen irradiation of the fundus and body of the stomach 
for the purpose of reducing gastric secretion has been included in our program 
of ulcer management*. The total quantity of radiation has varied from 1100 
to 2500 r, applied in divided doses. The free acid in the gastric content has 
been measured at frequent intervals by the standard histamine test. Gas- 
troscopy has been performed before and after irradiation in 65 j^atients and, 
after therapy, in an additional 55 cases, a total of 504 gastroscopic examina- 
tions being made. The duration of endoscopic observation has varied, ex- 
tending, in several instances, for as long as 10 years. 

RESULTS 

The characteristic gastroscopic features consisted of redness and edema of 
the mucosa, hemorrhage and adherent exudate (Plate I). These changes 
were noted in 75 of the 77 patients e.xamined one week to three months after 
irradiation, at a time when the gastric acidity was significantly reduced. 
They were already present in 9 of 25 patients of the above group gastroscoped 
earlier than one week after the conclusion of therapy (Table 1). These fea- 
tures were not evident, however, in 9 individuals in whom the secretion did 
not diminish, nor in 14 patients gastroscoped later, at a time when the initial 
effects of radiation had subsided and the acidity had returned to original levels. 

IRRADIATION OP NORMAL-APPEARING G.A.STRIC MUCOSA 

The mucosa presented a normal appearance in 18 patients prior to therapy. 
Gastritis was apparent in 14 of these, seven days or more after irradiation 
(Table 2); the free acidity decreased significant!)^ in each. The mucosa re- 
mained normal in 4 cases; gastric secretion had not diminished in 3; the fourth 
patient was gastroscoped after the acidity had returned to original levels. 
The following case is illustrative : 

Case 1. E. B. (Unit No. 177206) (Fig. 1), a 50 year old male was admitted on 
June 15, 1937, wdth a history of ulcer distress for 7 years. The maximum free acidity 

* Presented at the Fourth Annual Meeting, American Gastroscopic Society, May 2, 1948. 
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(histamine) was 1 10 clinical units. Roentgen and gastroscopic examinations demon- 
strated an apparentlj^ benign ulcer on the lesser curvature of the stomach, at the 
angulus. A total of 1758 r (depth dose) was applied fractionally to the fundus and 
body of the stomach during the period June 27 to July 2, 1937 . Anacidity developed 

A B 



C D 

PLATE 1 

A. Edema of folds of greater curvature, with adherent “foamy” exudate — 20 days after gradual 
application of total of 1560 r to fundus and body of stomach. 

B. Same patient — marked hyperemia and edema of rugae along greater curvature, with adherent 
e.xudate. 

C. Hyperemia, edema and superficial ulceration just above angulus — 14 daj'S after gradual ap- 
plication of 1764 r. 

D. Marked atrophy of mucosa and patchy exudate — 17 months after gradual application of 1760 
r to stomach; prolonged post-irradiation anacidity. 

3 months later, with complete healing of the ulcer. Gastroscop}" disclosed hyperemia, 
edema and small quantities of adherent, whitish exudate in the antrum and lower 
portion of the body of the stomach. Similar findings were noted 5 months after 
irradiation; in addition, a shallow, elliptical ulceration was observed at the angulus; 
the ulceration healed within one month. The anacidit}' persisted until September 
19oS (14 months after therapy), when a peak of 15 clinical units of acid was recorded. 


TABLE 1 


Mucosal changes after irradiation 
(Within 1 week) 


APPEARANCE OF THE WUCOSA 

NO. CASES 

1 

PER CENT 

Unchanged 


16 

64 

Altered 


9 

36 

Edema 

. . 7 



Hyperemia 

. . 5 



Hemorrhages 

5 



Adherent exudate 

. . 4 




TABLE 2 

Effect of irradiation upon gastroscopically normal mucosa 
(1 to 12 weeks after radiation — 18 cases) 


GASTROSCOPIC FINDING 

NO. CASES 

PER CENT 

Hyperemia 

9 

50 

Adherent exudate 

8 

44 

Edema 

5 

28 

Hemorrhages 

4 

22 

Atrophy 

2 

11 

Erosions 

2 

11 

Cobblestone-like 

1 

6 

Normal 

4 

22 
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Fig. 1. Normal mucosa — post irradiation inflammation (exudate — hj'peremia — erosions). 
Atrophy — histamine anaciditj" — 8 years. 

Each dot represents one examination, the vertical lines indicate severity of gastroscopic change, 
the greater the distance between lines the less the severity, empty block indicates absence of particular 
findings. 

* Histamine stimulation. 

** 1785 r total depth dose given in 6 days. 
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Anacidity reappeared in January 1939. Gastroscopy now revealed in addition to 
the hyperemia and exudate, moderate atrophy of the gastric mucosa. The anacidity 
has persisted to the present time. Numerous gastroscopies have demonstrated 
atrophy and occasional patches of adherent exudate. The patient remains free of 
symptoms. 

IRRADIATION OR “cOBBLESTONE-LIKE” MUCOSA (HYPERTROPHIC GASTRITIS) 

A nodular, velvety, cobblestone-like mucosa was observed gastroscopically 
prior to irradiation in 19 patients. Hyperemia, edema, and adherent exudate 
were noted subsequently in the 15 in whom the acidity was reduced significantly 
(Table 3) ; there was no appreciable change in 4. In one, the secretion had 
been unaffected at the time of gastroscopy, 2 weeks after therapy. In the 

TABLE 3 


Effect of irradiation upon “cobblestone-Iike" mucosa 
(“Hypertrophic Gastritis”) 

(1 to 12 weeks after radiation — 19 cases) 


GASTROSCOPIC PiNDING 

NO. CASES 

PER CENT 

Adherent exudate 

IS 

78 

Hyperemia 

14 

73 

Edema 

9 

47 

Cobblestoire-like 

4 

21 

Hemorrhages ... 

2 

10 

Erosions 

1 

5 

Atrophy 

0 

0 

Normal 

0 

0 


second, the acidity decreased only temporarily. In the third, the pre-irradia- 
tion changes persisted for 7 months and then subsided. In the fourth, the 
“hypertrophic” appearance persisted, although the gastric acidity decreased 
by 50 percent. Eleven of the 19 patients were observed subsequently for 
periods of 1 to 10 years; the mucosa became atrophic in 8, normal in 2, and 
was unchanged in one. The following cases are representative of this group: 

Case 2. J. \V. (Unit No. 363310) (Fig. 2), a 55 year old male had experienced 
ulcer distress for 5 years at the time of his admission in August 1945. The maximum 
free acidity was 74 clinical units. Roentgen examination revealed large gastric 
rugae and a duodenal ulcer crater. Very large, stiffened folds, estimated as 2 to 3 
cm. in height, and a moderately hyperemic, coarsely nodular mucosa were observed 
gastroscopically, interpreted as “giant hypertrophic gastritis”. From September 
28 to October 13, 1945, 1710 r were directed to tlie fundus and body of the stomach. 
Three weeks later the rugae appeared edematous, reddened and covered with e.xudate. 
Eight months after irradiation (June 1946) gastroscopy disclosed a pale mucosa with 
occasional accumulations of yellowish-white adherent exudate; the rugae now were 
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normal in size. Fourteen months after therapy (December 1946) the mucosa ap- 
peared moderately atrophic. Histamine-anacidity persisted until November 1946 
when 31 clinical units of free acid were obtained; the acidity subsequently ranged 
from 26 to 40. Gastroscopy on February 19, 1948 (2 years and 4 months after ir- 
radiation) disclosed only mild atrophy in the upper portion of the stomach. The 
patient continues in excellent health. 


GASTROSCOPIC 
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0 

» HISTAMINE STIMULATION 

• »1710 r TOTAL DEPTH DOSE GIVEN IN 16 DAYS 

Fig. 2. Cobblestone like mucosa — post irradiation inflammation (edema, hyperemia, adherent 
exudate, erosions) — atroph}\ 

Each dot represents one examination, the vertical lines indicate severity of gastroscopic change, 
the greater the distance between lines, the less the severity. Empty block indicates absence of 
particular findings. 

Case 3. J. F. (Unit No. 188928), a 31 year old male was first seen in December 
1937, having experienced ulcer distress for 4 years. The roentgen and gastroscopic 
e.xaminations demonstrated a small, apparently benign ulcer, located just above the 
angulus; the mucosa presented a cobblestone-like appearance and contained large 
hemorrhages. The maximum acidity was 122 clinical units. From December 31, 
1937 to January 12, 1938, a total of 2952 r (measured in air) was directed to the 
fundus and body of the stomach. At gastroscopy on January 10 the original changes 
were limited now to the small area of two folds; a large quantity of adherent exudate 
was present in the upper portion of the stomach. Two weeks after irradiation, the 
examination disclosed mild nodularity of the mucosa of the antrum, and hemorrhages 
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and exudate in the upper portion of the stomach. One month later the mucosa 
presented a dull, velvety, cobblestone appearance. The maximum acidity at this 
time (February 1938) was 45; a peak of 100 clinical units was obtained in April 1939. 
In September 1947 the roentgen examination demonstrated a normal stomach and 
duodenum. Gastroscopy revealed a mildly atrophic mucosa and a very small 
quantity of exudate. The patient has remained well. 

Case 4. J. A. (Unit No. 308204), a 59 year old male had had ulcer symptoms for 
11 years at the time of his admission in April 1942. Roentgen examination dis- 
closed ulcer craters on the lesser curvature of the stomach and in a deformed duodenal 
bulb. From May 27 to June 28, 1943, 1815 r were applied to the fundus and body 
of the stomach. Histamine anacidity developed after two weeks. The ulcers 
healed and were not demonstrable one month later. Three gastroscopies prior to 
irradiation revealed, in addition to the gastric ulcer, reddened, edematous and 
stiffened rugae. The folds, three and one-half months later, were redundant, but 
the mucosa otherwise appeared normal. The maximum acidity in August 1947 was 
40 clinical units. The patient remains free of symptoms. 

IRRADIATION OF ATROPHIC GASTRIC JIUCOSA 

A diffusely atrophic mucosa was observed prior to irradiation in 4 patients. 
Subsequently, hyperemia and adherent exudate were noted in 4, edema in 3 
and hemorrhages in 2 cases. Gastroscopic-observation in 3 of the group 
extended for more than one year. The acute inflammation subsided, the 
atrophy continued, and, in fact, increased. The following case is illustrative: 

Case 5. A. C. P. (Unit No. 155744) (Fig. 3) a 45 year old housewife was first 
seen in July 1936, having noted ulcer symptoms for 4 years. A small ulcer was 
obseiA^d roentgenologically on the lesser curvature of the stomach. The maximum 
free acidity was 15. The ulcer healed during antacid therapy, reappeared in March 
1938 and again healed. In April 1939 an ulcer crater was demonstrated by X-Ray 
on the lesser curvature of the stomach. Gastroscopy in June 1939 revealed a shallow 
ulcer at the angulus, several edematous hemorrhagic folds and moderate atrophy 
of the anterior wall in the upper two-thirds of the stomach. The crater disappeared, 
but in March 1940, a large ulcer, approximately 2 cm. in diameter, was again noted; 
shortly thereafter, 3 ulcerations arranged in linear fashion were demonstrated by 
X-Ray on the upper portion of the lesser cur\'ature. The free acidity between 1936 
and 1940 ranged from 15 to 60 clinical units. From April 5 to April 16, 1940, 1445 
r were directed to the fundus and body of the stomach. Anaciditj^ developed one 
month later, persisting to the present time. The ulcerations healed completely 
within 2 months and have not recurred. Ten subsequent gastroscopies consistently 
have demonstrated marked atrophy of the entire mucosa. 

It should be noted that there have been no untoward late eSects after irradiation 
in this patient observed for 8 years and in Cases 1 and 3 followed for 10 years. 
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IRRADIATION OF DIFFUSELY INFLAMED MUCOSA 

A diffuse gastritis of the “superficial” type was observed prior to irradiation 
in 4 patients. The appearance of the mucosa subsequently was indistinguish- 
able from that noted at the control examination. 


RELATION BETWEEN SEVERITY OF GASTRITIS AND REDUCTION IN GASTRIC ACIDITY 

As indicated above, the intensity of the inflammation was directly propor- 
tional to the decrease in histamine-stimulated secretion. “Irradiation gas- 
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Fig. 3. Post irradiation exudate and hyperemia — atrophy — liistamine anacidity 7 years. 

Each dot represents one examination, the vertical lines indicate severity of gastroscopic change, 
the greater the distance between lines, the less the severity. Empty block indicates absence of 
particular findings. 


tritis” was not observed in 9 individuals in whom the acidity was not reduced, 
whereas, severe inflammation was noted in all of 22 patients with post-irradia- 
tion anacidity, examined 1 to 6 months after therapy (Table 4). Atrophy of 
the mucosa was present in all of 8 patients with anacidity of 2 or more years 
duration (Table 5), having been noted in 2 of this group prior to irradiation. 

PATHOLOGICAL FEATURES 

The histologic changes produced by roentgen irradiation of the stomach 
and intestines in animals, have been described in detail by Engelstad-*- ® and 
by Warren and Friedman^, among others®’ These findings consist of 
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cellular degeneration, hyperemia, edema, increased transudation and leukocytic 
infiltration, with ulceration 1 or 2 months after the irradiation. The major 
effect occurs in the mucosa, although all elements of the gastric wall are in- 
volved. The severity of the changes is directly proportional to the intensity 
of the radiation. In rabbits, 250 to 500 r induced relatively mild alterations, 
whereas 2000 or more r produced ulceration with perforation and hemorrhage 
and a very high mortality as a result of anorexia and inanition^- The changes 

TABLE 4 


Mucosal changes in histamine achlorhydria 
(1 to 6 months — 22 cases) 


GASTROSCOPIC PINDING 

NO. CASES 

PER CENT 


; 22 

100 


18 

81 


11 

SO 


4 

18 


4 

18 


3 

13 


0 

0 


0 

0 



TABLE 5 


Mucosal changes in prolonged histamine achlorhydria 
(Longer than 2 years — 8 cases) 


GASTROSCOPIC TINBIKG 

NO. CASES 

PER CENT 

Atrophy 

8 

100 

Adherent exudate ' 

4 

50 

Hemorrhages 1 

2 

25 

Hyperemia 

1 

12 

Erosions 

0 

0 

Normal 

0 

0 

Cobblestone-Like (“Hypertrophic”) .... 

0 

0 


were much less intense after fractional applications than following the single 
administration of a similar quantity of radiation. Comparable observation, 
have been made in man. Brick®*- described perforating ulcers in 5 patientss 
previously without gastric disease, given 5000 to 6000 r. This amount of 
radiation is far in excess of the graduallj" administered 1100 to 1800 r depth 
dose, utilized in the present study. Among more than 880 patients so treated, 
gastric erosions were noted gastroscopically in 3 and rapidly healing super- 
ficial ulcerations in onlj- two instances (Fig. 4). 

Gastric tissue was obtained in IS previously irradiated patients either by 
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biopsy (without the use of ligatures or clamps) or Ijy partial resection of the 
stomach, from one day to three and one-half years later. The time interval in 
9 of the 18 cases was 1 to 24 days. Inflammatory changes had been noted 
gastroscopically in all ; histamine-anacidity had been present in 2. The micro- 
scopic findings were similar to those described in animals. They included 
degeneration of occasional epithelial cells, a highly cellular, fibrin-containing 
exudate, marked infiltration of the entire wall, but especially the mucosa, at 
first with polymorphonuclear cells and later, plasma cells, lymphocytes, 
eosinophiles and macrophages; also dilatation of blood vessels and lymphatics. 



Fig. 4. Section through gastric mucosa showing a layer of mucus on the surface; mild injury to 
epithelium only; polymorphonuclear exudation interstitially and in crypts. X125. One day after 
application of 1692 r in 12 days. 


occasional thickening of the endothelium and hyalinization of the media, 
edema of connective tissue with so-called fibroblast paralysis and degeneration 
of lymph follicles (Figures 5-9). 

The stomach was examined in 5 patients, 7 weeks to 5 months after irradia- 
tion. The gastric content contained free acid in all cases. The microscopic 
changes were relatively slight, consisting chiefly of increased cellular infiltration. 
Atrophy of the mucosa was observed in 3 cases, having been present gastro- 
scopically prior to irradiation in the two patients examined. 

Histologic examination in the remaining 4 cases was made 16 months to 
three and one-half years after therapy. Free acid was present in each; atrophy 
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was observed in the one individual gastroscoped before operation. In this 
patient, a severe hypertrophic gastritis had been observed three and one-half 
years earlier, followed by atrophy after an initial course of irradiation. The 
ulcer recurred, a second course of irradiation was given, and a partial gastric 








i 






I'lC. 3. Section through gastric mucosa showing degeneration of epithelium, particularly the chief 
cells and the epithelium of the crypts; interstitial e.xudation with fibrin as well as polymorphonuclear 
cells; focus of fresh hemorrhage with a very superficial erosion. X78. Five days after application 
of 1447 r in 19 days. 

resection performed three weeks later. Microscopically^, there was an acute 
inflammation superimposed upon an atrophic mucosa, resulting presumably 
from the initial irradiation. In general, the histologic changes in this group of 
4 patients were slight and could not be attributed specifically to the previous 
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Fig. 6. Section through gastric mucosa showing an edeniatous fold with venous and lymphatic 
telangiectasia; exudation with polymorphonuclear and mononuclear cells. X30. Seven weeks after 
application of 1600 r in 12 days. 



Fig. 7. Extensive but superficial ulceration which, in occasional areas, has penetrated almost to 
muscle coats. X12. Fifteen days after application of 1200 r in 17 days. 
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COMMENT 


The foregoing observations indicate that moderate roentgen irradiation of 
the upper portion of the stomach in man produces an acute inflammation of 
the entire gastric wall. “Irradiation gastritis” is characterized gastro- 
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proportional to the decrease in gastric secretion. The inflammation usually 
is transitory and is followed by atrophy, which is consistently present in 
patients with anacidity of two or more years duration. The nodular, velvety, 
thickened, cobblestone-like features of “hypertrophic gastritis” usually disap- 
pear following roentgen irradiation, the mucosa assuming a normal or mildly 
atrophic appearance; despite these observations, roentgen irradiation is not 
indicated, in our opinion, for the treatment of hypertrophic gastritis alone. 



Fig. 9. Same case. Section Uirough gastric mucosa showing polymorphonuclear leukocytes of 
the exudate in the mucosa and in migration through the epithelium, at some distance from 
the ulceration. 


Histologically, “irradiation gastritis” in man, as in the e.xperimental animal, 
consists of an acute inflammation, involving all elements of the gastric wall, 
especially the mucosa. It is characterized by degenerative changes, hy- 
peremia, hemorrhage and increased cellular infiltration; atrophy of the mucosa 
is a frequent consequence. The inflammatory changes are apparent his- 
tologically almost immediately after irradiation; they are less prominent 6 
months later, and, except for atrophy, are probably not demonstrable 16 
months or more after irradiation. The interpretation of the microscopic 
findings in human gastric tissue is, of course, complicated by the lack of control 
observations. The acute changes and the subsequent atrophy coincide with 
the gastroscopic observations and are, therefore, attributable to the irradia- 
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tion. The minor histologic findings noted several months or more after the 
therapy may or may not be related to the irradiation. 

It is noteworthy that, except for the temporary nausea accompanying 
roentgen irradiation, the development of a severe gastritis in this group of 
patients was not manifested clinically by symptoms. 

CONCLUSIONS 

1. Moderate roentgen irradiation of the fundus and body of the stomach 
in man produces an acute transitory inflammation of the gastric wail. 

2. The irradiation gastritis is characterized gastroscopically by hyperemia, 
hemorrhage, edema and adherent exudate, and, histologically, by degenerative 
changes in the epithelial cells and lymph follicles, increased cellular infiltration 
and relatively minor changes in the blood vessels. 

3. Atrophy of the gastric mucosa often ensues; it is uniformly present in 
patients with prolonged post-radiation anacidity. 

4. Irradiation gastritis is not accompanied by symptoms. 
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TREATMENT OF NON-SPECIFIC ULCERATR'E COLITIS FOR ONE 
YEAR WITH EXTRACTS OF INTESTINAL MUCOSA* 
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Department of Physiology, Jeferson Medical College and Department of Surgery, 

Jejerson Hospital, PhiladdpMa 


INTRODtrCTION 


A review of the literature on non-specific ulcerative colitis and regional 
enteritis, and a study of the biology of these diseases has led us to entertain 
the hypothesis that the underlying basis is a deficiency of an intrinsic protec- 
tive factor or factors normally present in the bowel mucosa. We assume that 
differences in the appearance of these lesions are due to structural differences 
in the mucosa of the regions involved, and to subsequent modifications pro- 
duced by other factors (bacterial, proteolytic digestion, disturbed bowel 
physiology, etc.). This concept would correlate apparently unrelated data 
and bring into accord a mass of what now appears to be conflicting evidence. 
Nothing that we know about the biology of these diseases is inconsistent with 
it. 

To test this hypothesis, oral therapy with extracts of the hog’s small in- 
testine was attempted in patients with non-specific ulcerative lesions of the 
ileum and colon. We‘ summarized previously the results of six months’ treat- 
ment with intestmal extracts in a series of seven patients with non-spedfic 
ulcerative colitis and one patient with regional enteritis. Wffien this study had 
been in progress for several months our attention was called to the experiments 
being conducted by Gill' in England. He also had concluded that non-spedfic 
ulcerative colitis was due to the lack of some factor which is produced in or by 
some portion of the small intestine. He treated 18 patients by feeding large 
amounts of either raw or desiccated small intestine of pigs and noted improve- 
ment in twelve patients. Continued treatment vrith intestmal substance ap- 
peared to be essential to prevent relapse. More than 20 years ago. Brown’ 
also had suggested that ulcerative colitis may be of a defidency nature. Im- 
pressed by the “void of etiologic specificity” he thought that ^e disease may 
be due to the absence from the intestinal mucosa of a protective substance or 
mechanism with bacteriaddal actitity which normally protected against in- 
vasion of the intestmal wall by bacteria. 

To date, we have treated a total of 71 patients with extracts of intestinal 
mucosa. t\Tiile the overall response has been gratif}'ing the nature of the 
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paper was presented at meeting o5 American Gastroenterological Association, Atlantic Citv, 
April 30, 1948. ^ 
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disease permits evaluation of results only in those patients who have been under 
continuous observation for a minimum period of one year. Consequently, the 
present report is confined to the results obtained in only 27 patients, (8 men 
and 19 women) who have been treated for one year or more (Table 1). In ad- 
dition, 2 men and 3 women with regional enteritis have been similarly treated 
but the study on these subjects will be discussed elsewhere. 


TABLE 1 

Total number of cases — 71 {April 15, 1948) 


OBSERVATION PERIOD 

NO. CASES 

TREATMENT DIS* 
CONTINUED 1 

TREATMENT CON- 
TINUED 

Intolerance 

Other 

reasons 

No. cases 

Improved 

Less than 6 months 

30 

6 

11 

13 


7 to 12 months 

14 

1 

2 

11 

9 

Longer than 12 mohths 

27 


1 

26 

24 


TABLE 2 

27 patients (21 ambulatory and 6 hospitalized* at commencement of study) 

Sex and Age: 8 men, age range 20 years to 57 years 

19 women, age range 16 years to 48 years 


Duration of symptoms: Less than 1 year 8 

1 to 3 years 14 

More than 3 years 5 

Area involved: Recto-sigmoid only 9 

Recto-sigmoid and colon 15 

Indeterminate 3 

Diarrhea: Marked 13 

Intermittent 7 

None 3 

Constipation 44 


* Included among the 6 hospitalized patients were 3 originally admitted for surgery but discharged 
after 3 to 7 weeks treatment without surgery. 

A summary of pertinent data of these 27 patients is given in Table 2. All 
had failed to respond adequately to other forms of therapy, including treat- 
ment with various antibiotics, vitamin preparations, antispasmodics, protein 
hydrolysates, and special diets. In the patients with fever a course of peni- 
cillin therapy resulted in a drop in body temperature but no other effect. 

Sigmoidoscopy, roentgenologic study of the bowel and laboratory exami- 
nation of the stools established the diagnosis in each case and served to evalu- 
ate the results of therapy. These various procedures were carried out at reg- 
ular intervals. The severity of the bowel symptoms was graded empirically 
as shown in Table 3. Since frequency in bowel movement is not a constant 
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feature of the disease, numerical qualification was limited to the nature of the 
stool— consistency, presence of gross blood, and presence of mucus. The use 
of these indices permitted better determination of the progress of the disease 
as judged by the symptoms and also permitted comparison between the re- 
sponses of different patients. 

Only a crude extract of intestinal mucosa was used on the patients com- 
prising this study. This was similar to “precipitate A” used in the preparation 
of secretin,^ except that it had been press-dried, and treated with alcohol and 
acetone. Studies on purification of the active principle are in progress but are 
greatly hindered by the lack of a rapid assay procedure. The daily dose in- 
itially was from 50 to 100 grams per day in divided portions; this amount repre- 
sented 10 to 20 feet of intestinal mucosa. With improvement this amoimt was 
reduced to what was considered a maintenance dose. The earlier preparations 


TABLE 3 


lUSltX 

STOoi* LiQtnn 

:bxood 

ircctjs lesssENt 

5 

each B. M., every day 

each B. M., every day 

each B. M., every day 

4 

some B. M., every day 

some B. M., every day 

some B. M., every day 

3 1 

some B. M., some days 

some B. M,, some days 

some B. M., some days 

2 

none 

uncertain 

uncertain 

1 

costive 

none 

none 


of extract were not well tolerated but later preparations have been somewhat 
improved. Placebos were made up of a lactose preparation or of a powdered 
meat-casein-NaCl mixture with a protein and salt content eqmvalent to the 
extract. Recently we have also been treating a series of patients with non- 
specific ulcerative colitis with preparations of desiccated and defatted whole 
duodenum but the interval of study is still too brief to permit final interpre- 
tation of the results. 


RESULTS 

The results of the present study are summarized in Tables 1 and 4. Twenty- 
four of the twenty-seven patients exhibited varj'ing degrees of improvement: 
symptomatic and sigmoidoscopic in 13, sigmoidoscopic only in 8, and symp- 
tomatic only in 3. In Figs. 1 and 2 are shown graphically the course of events 
and the influence of administration of the intestinal extract to 2 patients who 
may be considered as showing respectively excellent and fair symptomatic 
improvement. In both these patients the mucosa of the rectosigmoid showed 
very good healing. Treatment with intestinal extracts was maintained 
throughout the whole time except during the periods when a placebo was 
substituted or treatment withheld. 
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Decrease in the frequency of the bowel movements and disappearance of 
gross blood from the stool were prominent and early signs of improvement, 
In the few patients without marked bowel frequency cessation of bloody dis- 
charges from the rectum was the first noticeable change. Improvement was 
first noted after 2 to 5 weeks of treatment with intestinal extracts, occurring in 
general earlier in the patients with illness of less than one year’s duration. 

TABLE 4 


Symptomatic improvement and sigmoidoscopic evidence of mucosal healing 13* 

Sigmoidoscopic evidence onl}', symptoms not markedly altered 8* 

Symptomatic improvement onlj’; mucosa shows only some improvement 3 

No evidence of improvement 3 


* Includes one patient with healed rectosigmoid mucosa but polyps present were not reduced. 



A feature in most cases was a progressive increase in consistency of the stool. 
However, in 2 cases under treatment for 13 and 15 months respectively the 
bowel movements stiU remained liquid although the frequency was reduced 
from 8 and 10 per day to 3 and 5 per day and all gross blood had disappeared. 
Seven of the patients developed constipation or costiveness during the course 
of treatment with intestinal extract. This appeared as an extension of the 
process of decreasing the frequency of bowel movements which occurred in the 
other patients. F rom the patient’s viewpoint the costiveness was as distressing 
as the previous bouts of diarrhea. It could be corrected to some extent by 
reducing the amount of extract taken. 
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Upper respiratory tract infections have long been regarded as a significant 
factor in the course of this disease. Most of the patients in this series ex- 
perienced one or more acute colds during the year and in most of them a flare-up 
of symptoms resulted. However, it was our impression, based upon our ob- 
servations and the patient’s history, that the exacerbations were less intense 
than on prewus occasions. 

It was of interest to observe that symaptomatic improvement occurred in 
nearly every patient before the sigmoidoscope revealed marked changes. A 
decrease in mucosal friability was the first change observed and was followed by 
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Fig. 2. Miss S. Ex., age 39. History of non-sped6c ulcerative colitis for past 13 years. Marked 
librotic changes in colon. Extract given throughout period. “C” indicates acute cold, “P", placebo 
substituted for extract. Arrows indicated formed stool, first experienced by patient in past 4 years. 


gradual healing of the ulcers and disappearance of the granular changes. Direct 
inspection showed that improvement nearly always began at the oral end of the 
involved region and extended caudad. This course in mucosal improvement 
was in the reverse direction of the usual progress of the disease. Tenesmus was 
a feature in many patients as long as the lower rectal mucosa showed inflam- 
matory change. The urge to defecate persisted even when the frequency in 
bowel movements had been reduced to one or two per day but disappeared 
when the lower rectal mucosa had healed. 

X-ray changes in the colon following treatment, were dependent upon the 
extent of involvement of the bowel wall. Only 3 cases with widespread disease 
showed roentgenologic e\adence of improvement. The fibrosis in severe cases 
is probably not reversible even though symiptomatic improvement and evi- 
dence of mucosal healing were observed. In patients with the disease restricted 
to the rectosigmoid region the roentgenologic studies were of limited value and 
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served only to show that the disease was restricted and did not advance beyond 
the rectosigmoid during the course of treatment with intestinal extract. 

Since the extracts used were prepared from the intestine of the pig, it was 
interesting to note the reaction in a 29 year old male patient with severe ulcer- 
ative colitis who had previously been found to be sensitive to pork and pork 
products. (This food idiosyncrasy was unknown to us at the time of study). 
Before taking the hog intestinal extract the patient was having 15 to 18 liquid 
bloody mucopurulent bowel movements daily. After one week of taking 30 
grams of extract per day the bowel movements had increased to 45 per day, 
and the patient complained of severe cramps. Following a three day period 
during which the extract was not fed and the patient did not improve, ad- 
ministration of the extract was again resumed at a higher dosage level. How- 
ever, the patient’s condition soon became critical and he had to be hospitalized 
and treatment with the extract suspended. Although not proved, this would 
appear to be a case of sensitivity to pork similar to that found by Grossman 
and Ivy in a patient with peptic ulcer who also received extracts of 
hog intestine. 

To determine the effect of the intestinal extract on normal subjects, 30 to 
40 grams were taken daily by 15 healthy male volunteers (medical students) 
for a period of 12 to 18 days. No definite changes in bowel habits were noted. 
Two subjects showed a questionable tendency to become constipated and one 
subject had a brief episode of diarrhea which he attributed to a dietary in- 
discretion. 


DISCUSSION 

Two major obstacles have been encountered in the present study, namely, 
the absence of a method for producing experimentally in animals lesions which 
are simil ar to those seen in man, and the characteristics of the disease as it 
occurs in man. Experimental bowel lesions would make possible a procedure 
for assaying the potency of intestinal mucosa extracts and thus permit evalu- 
ation of various chemical procedures for fractionation and purification of the 
extracts. Unfortunately experimentally induced colon lesions are of an acute 
nature and heal rapidly without becoming chronic.® We are forced con- 
sequently to employ the tedious and less objective method of using patients 
having the disease. Non-specific ulcerative colitis and regional enteritis are 
chronic diseases showing periods of apparently spontaneous remissions and re- 
lapses. As with certain other chronic diseases such as peptic ulcer, rheumatoid 
arthritis, and psoriasis, in which there may be an associated emotional factor, 
in non-specific ulcerative colitis and enteritis one would expect a certain number 
of patients to show some response to non-specific therapies. The effects result- 
ing from withdrawal of the therapeutic agents or substitution of a placebo were 
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used in this study as a measure of the therapeutic efficacy of the intestinal 
extracts. While the 27 patients do not constitute a large series, the remission 
of symptoms for long periods of time and the healing of the bowel mucosa dur- 
ing the year studied assisted in evaluation of results. 

Roentgen examination of the colon may be of limited value as a means of 
determining response to treatment with intestinal extract. In one-third of the 
cases the disease was restricted to the rectosigmoid. The roentgen features of 
advanced fibrosis which include both narrowing of the lumen and decrease in 
length may alter greatly in the stage of remission. Bockus® believes that the 
changes which indicate shortening and narrowing may be the result of muscular 
spasm and perhaps edema of the bowel wall rather than irreversible fibrosis of 
all the coats of the colon. In cases of long standing, with advanced fibrosis 
involving the sub-mucosa and muscle coat of the colon, it is expected that the 
changes may be irreversible. These cases did show relief of symptoms and 
definite improvement in the mucosal picture, but we are doubtful that ad- 
vanced fibrotic changes in the entire bowel wall can be altered. 

Nearly all of the patients during treatment showed definite sustained im- 
provement while relapses were common foBowing either substitution of 
a placebo or complete withdrawal of treatment. This pattern of events is in 
accord with the premises on which the treatment was instituted. However, 
we are fuUy aware that the results of this study merely offer presumptive evi- 
dence, and do not constitute proof, that non-specific ulcerative bowel lesions 
are due to a deficiency of an intrinsic factor. The nature of the mechanisms 
involved in the symptomatic improvement and healing of the ulcerative areas 
must await further research. 

The recent studies by Karl Meyer and his group,’' showing increase in lyso- 
zyme content of the colonic mucus in patients with ulcerative colitis, raised the 
question whether the beneficial effects obtained in our patients may have been 
due to depression of lysozyme activity by an inhibitor in the intestinal ex- 
tracts. Prelinunarj'' e.xperiments in cooperation vrith Dr. Smolenz of the 
Wyeth Institute have shown no inhibition of lysozyme; on the contrary several 
preparations were found to contain lysozyme. 

The decrease in frequency of bowel movements and the increase in stool 
consistency suggest that at least two processes may be affected— namely, the 
motilil}’- of the bowel and water resorbtion. The decrease in number of bowel 
movements per day, leading ultimately in some patients to a state of costive- 
ness, probably denoted decrease in motor actmty of the bowel, or a decrease 
in "bowel irritability”. The increase in the consistency of the feces may be 
attributed either directly to increased absorptive actmty of the colon epithe- 
lium, or indirectly to increase in fluid absorption incidental to retention of feces 
by the decreased motor activity of the bowel. The constipation that developed 
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in 7 patients may have been a return of bowel habits to what was "normal” 
for these patients before the onset of the disease. This is suggested by the fact 
that many patients with non-specific ulcerative colitis gave a history of con- 
stipation having preceded the diarrheal phase of the disease. It is also possi- 
ble, however, that the constipation was an indication of overdosage, in the 
nature of a "rebound” phenomenon similar to that seen in overdosage with 
other medications. Favoring the overdosage explanation for the costiveness 
is the fact that it could be corrected to some extent by reducing the amount 
of extract taken. 

It has been found repeatedly that in ulcerative colitis and enteritis the in- 
testinal absorption of amino acids, carotene, vitamin D and other substances 
is greatly reduced. The degree of malabsorption is in proportion to the ex- 
tent of bowel involved and to the duration and intensity of the disease. One 
would expect oral therapy to be more efl&cacious in patients with ulcerative 
colitis showing only mild symptoms of short duration. This may account for 
the better and more prompt results in the patients in our series whose illness 
was of less than one year’s duration. 

The concept that non-specific ulcerative colitis is due to the deficiency of a 
factor normally present in the intestinal mucosa does not imply that a com- 
plete cure is a necessary sequel of replacement, of this factor. In pernicious 
anemia there is present always a complete anacidity but control of the anemia 
by administration of hog’s pyloric extracts or stomach substance does not re- 
store the capacity of the gastric parietal cells to elaborate HCi. 

SUMMAnV 

It is suggested that non-specific ulcerative lesions of the bowel may be due 
to the absence of an intrinsic factor normally associated with the intestinal 
mucosa. 

To date 27 patients have been treated with intestinal extracts for a period 
of one year or longer. All had proved refractory to other therapies and during 
this study received no special medications. 

Distinct evidences of sustained improvement have been shown by 24 of the 
27 patients after 2 to 5 weeks of treatment. In patients with frequent bowel 
movements the first sign of improvement was reduction in frequency, followed 
by disappearance of blood and decrease of mucus from the stool, and finally a 
return of stool consistency towards normal. The rectosigmoid showed decrease 
in friability, gradual healing of the ulcers, disappearance of edema, absence of 
mucus, and a return of the normal colon and elasticity of the mucosa. These 
mucosal changes in most cases commenced in the sigmoid, region and were 
noted only several weeks after symptomatic improvement was evident. 
Fibrotic changes noted roentgenologicaUy were not reversed by the treatment. 



TREATMENT OF COLITIS WITH MUCOSA 


841 


Patients less severely affected responded more promptly. Dosage require- 
ments were adjusted for each patient. Relapses during treatment were in- 
frequent, of short duration, and usually in connection with upper respiratory 
tract infections. After a successful course of therapy, withdrawal of treatment 
or substitution of a placebo, or use of intestinal extracts prepared by a differ- 
ent method resulted in a relapse with remission recurring on resumption of 
treatment with an effective extract. 

Only certain preparations of intestinal mucosa were found effective. The 
only test for potency now available is the effect of the extract on the patient. 
The absence of a reliable animal assay procedure hinders greatly attempts to 
isolate the substance from the intestinal extracts. 

REFERENCES 

“ FEiEa>MAN, M. H. F., BCaskell, B. F. and Snape, W. J.: Federation Proceed., 6: 107, 1947. 

‘ Gill, A. M.: Proceed. Royal Soc. Med., 39: S17, 1946. 

• Brown, T. R.: Ann. Clin. Med., 4: 425, 1925. 

< VoEGTLiN, W. L., Greengard, H. AND IvN, A. C.: Am. J. Physiol., 110: 198, 1934. 

' Ginsberg, R. S. and Ivy, A. C.: Gastroenterol., 7: 67, 1946. 

‘ Bockds, H. L.: “Gastroenterology”. Philadelphia, Saunders, 1944. 

t Meyer, K., Geixhorn, A., Prudden, J. F., Lehman, W. L. and Steinberg, A.: Proc. Soc. Exptl. 
Biol. Med., 65: 221, 1947. 



Gastroenterology 
Vol. II, No. 6, December IPJS 

Printed in V. S, A. 

ORAL TREATMENT OF CHRONIC DUODENAL AND JEJUNAL 
ULCERS WITH AN EXTRACT OF PREGNANT MARE’S URINE 

Robert C. Page, M.D, and Reid R. Heffner, M.D. 

Nciv York, New York 

INTRODUCTION 

The following report represents the results obtained in the first twenty 
months of use of an oral given extract of pregnant mare’s urine in the treat- 
ment of chronic intractable duodenal and jejunal ulcers. The patients selected 
for treatment had symptoms of chronic peptic ulcer for from three to twenty- 
nine years and had frequent recurrences during this period. Failure to respond 
to intensive conventional ulcer therapy over an adequate period of time, with 
the demonstration of a persistent ulcer crater by roentgenogram, were the pre- 
requisites for inclusion in this clinical study. In other words, “medical failure” 
on intensive conventional treatment, formed the basis of selection of patients. 

The results to date have been encouraging and warrant a preliminary report 
at this time. 

REVIEW OF THE LITERATURE 

A review of the literature on enterogastrone, anthelone and urogastrone was 
made by Sandweiss^ in November 1945, and a further comment made 
by Necheles^ To define these various substances, we quote from Sandweiss’ 
review as follows; “Enterogastrone, therefore, is a humoral agent and has been 
defined as a chalone (inhibitor), derived from the intestinal mucosa which 
inhibits the motor and secretory activity of the stomach. . . . The term uro- 
gastrone may be defined as a gastric-secretory depressant which is extracted 
from the urine of humans. It has been shown that it occurs in male, female, 
pregnant and non-pregnant urine and the urine of patients with peptic ulcers 
seems to contain less urogastrone.” In 1943, Sandweiss® named an anti-ulcer 
factor anthelone and defined it as “an anti-ulcer factor having a prophylactic, 
therapeutic and immunizing effect against Mann-Williamson ulcers without 
depressing gastric secretion.” In June 1946, Sandweiss^ again discussed anti- 
ulcer (anthelone) products in the treatment of peptic ulcer, and reviewed a 
group of articles published in the Swiss medical journals about three “new” 
products by a Swiss pharmaceutical firm for the treatment of peptic ulcer. 
Ivy® and his associates recently reported on parenterally administered entero- 
gastrone in the prophylaxis and recurrences of experimental and clinical peptic 
ulcer. 

Insofar as the authors are aware, after extensive literature survey, there are 
no reports of any extract of pregnant mare’s urine being used in the treatment 
of chronic duodenal and jejunal ulcers. 
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MATERIAL AND ASSAY 

The idea of using an extract of pregnant mare’s urine in gastrointestinal 
ulcerations was originated by one of us (R. C. P.)- 
Freshly collected mid-term pregnant mare’s urine is acidified and filtered. 
An acetone solution of benzoic acid is added to the filtrate and the resultant 
precipitate is obtained. The precipitate is washed and dried several times and 
made up into capsules with inert diluent. Each capsule contains about twenty 
milligrams of extract, which represents derivative from 250 cc. of urine.* 

The extract of pregnant mare’s urine has a gastric secretory inhibitory effect 
on rats and this has been the basis of a biologic assay of the material. The 
technique of Friedman and Sandweiss® has been modified and assays of our ma- 
terial on rats show 28% to 53% inhibition of gastric secretion in doses of from 
0.055 mg. to 0.110 mg. of crude extract given intravenously, as compared to 
the control group. Using extract purified by precipitation with aniline-alcohol, 
inhibition of 29% to 47% was obtained in doses of 0.0032 mg. to 0.0125 mg. 

No evidence of inhibition of secretion was obtained in preliminary studies 
in human subjects using oral administration. 

ANIMAL AND HUMAN TOXICITY STUDIES 

Chronic toxicity studies were made on rats using a dose of extract PMU of 
25 mg. six times weekly, given by stomach tube, for a total of twenty weeks®. 
Growth curves and frequent blood counts on both study and control groups 
were not significantly different. Every two weeks animals from both study 
and control groups were sacrificed for histologic study. The following organs 
were weighed and studied histologically — ^liver, kidney, stomach, spleen, heart, 
adrenal gland, ovary and pituitary. There was no significant difference in the 
weight of any of these organs in the study of control groups. Histologic study 
of the above-named organs, plus bone marrow studies, has not revealed any 
evidence of abnormal change. 

Chronic to.xicity studies by Bercovitz® in fifteen humans have been done with 
large doses (8 to 16 capsules daily) of extract PMU with weekly studies of the 
blood (red and white blood cell counts, differential blood counts, hemoglobin 
determinations, and sedimentation rates), complete urinalyses, including micro- 
scopic study of centrifuged spedmen, and liver function studies. These studies 
were carried on over a period of six months. In no instance was there any 
c\ddence of abnormality noted during the period of study. 

The twenty-six patients reported in this study w'ere observed during and 
after the period of administration of extract PMU for evidence of drug toxicity, 
idiosyncrasy or intolerance and none was evident. 

* The extract of pregnant ware’s urine u-as prepared for us by Ben-Venue Laboratories, Bedford 
Ohio, and Parke, Davis A: Co., Detroit, Michigan. 
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SELECTION OF PATIENTS AND METHODS OF STUDY 

The following criteria have been adhered to throughout this study, namely, 
only those patients have been included in whom the symptoms of peptic ulcer 
have been chronic and in whom there was roentgenologic evidence of an ulcer 
crater. The selection of patients was made on the basis of a long history (3 to 
29 years duration) of peptic nicer with frequent recurrences that have become 
increasingly resistant to conventional treatment — the so-called ‘intractable ul- 
cer’ that brings the question of ‘should the patient have more medical treat- 
ment or is surgery indicated?’ On this basis, 220 patients with peptic ulcer 
were screened with the result that 26 (11.8%) were selected for study. Those 
patients who had high grade pyloric obstruction were excluded, as well as others 
who had definite surgical complications. 

In aU instances, when it was determined to place the patient upon therapy 
with extract of pregnant mare’s urine, all other forms of therapy were discon- 
tinued, such as special diet, antacids, sedatives and antispasmodics. However, 
intermeal feedings were not forbidden during the first few weeks of PMU 
therapy if necessary, although they were not encouraged to follow any set 
routine of frequent feedings. Patients were encouraged to resume a normal 
schedule of three meals a day. At the time when the new therapy was in- 
stituted we were careful not to say anything that would tend to unduly en- 
courage a favorable psychosomatic response to the new medication. 

Patients were given the extract of pregnant mare’s urine in capsules by 
mouth. The average dose was two capsules four times daily, one-half hour 
before meals and at bedtime. In the study some of the patients were given 
placebo capsules in order to have a control period for comparison. 

RESULTS OF TREATMENT 

For the purpose of classification of results and simplicity of interpretation 
the patients were divided into three groups; the intractable chronic duodenal 
ulcers, chronic perforating duodenal ulcers and chronic jejunal ulcers. 

Grout I. This group consisted of sixteen patients with chronic duodenal 
ulcers with intractable symptoms. The average period of conventional ulcer 
therapy extended over a period of fifteen weeks. Because of failure with this 
therapy, as manifest by persistence of symptoms and presence of ulcer crater, 
these patients were put on a program of oral therapy with extract PMU . 

One patient in this group (Case XVI) failed to improve and was considered 
a failure. The fifteen patients who responded favorably not only became 
symptom-free in an average time of four to six weeks, but also showed roentgen 
evidence of disappearance of ulcer crater. One patient (Case IX) responded 
both clinically and roentgenologically but took extract PMU for only six weeks 
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and discontinued tlie therapy against advice. He remained asymptomatic for 
two months then bad a recurrence of symptoms. 

Groot II. This group comprised three patients with chronic perforating 
duodenal ulcers. One patient (Case IV) had severe penetrating type pain that 
failed to respond to bed rest and Sippy regimen over a period of two months. 
Roentgenograms showed a duodenal ulcer with a large crater. Within three 
weeks after he was put on a program of extract PMU he was much improved 
and the crater was much smaller. After a period of six weeks he was symp- 
tom-free and there was no evidence of ulcer crater. Therapy with extract 
PMU was continued for an additional nine months then discontinued. He 


TABLE 1 



KO. 

SYMPTOMS OTCmC TPXATMENX 

XTLCXi CRATES. 


CASRS 

Same 

Worse 

Improved 

TJndianged 

Disap- 

peared 

Group I 

Chronic duodenal ulcer — 
intractable 

16 

1 

(6.7%) 

0 

IS 

(93.3%) 

1 

(6.7%) 

IS 

(93.3%) 

Group II 

Chronic duodenal ulcer- 
intractable perforating 
type 

1 

0 

1 

i 

2 

j Operation: 
Chronic per- 
forating duo- 
denal ulcer 
into head of 
pancreas in 
both. 

1 

2 

1 

Group III 

Jejunal ulcers 


0 

0 

■ 

0 

7 


26 

1 

2 

23 

3 

23 

88.5% 


3.8% 

7.6% 

88.4% 

11.5% 


remamed asymptomatic during the course of therapy and for three months 
after its discontinuance to the time of this report. 

Another patient in this group (Case XII) had an eighteen year history of 
duodenal ulcer with frequent relapses and severe penetrating type pain for the 
past year. Surgery was advised but refused. Present ulcer episode failed to 
respond to intensive conventional therapy so he was put on extract PMU. He 
was pain free in eleven days and ulcer crater disappeared in five weeks. Ther- 
apy was continued and relapse occurred in two months with reappearance of 
duodenal ulcer with crater. Operation was performed and revealed a chronic 
perforating duodenal ulcer into the head of the pancreas. The third patient 
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in this group (Case XXI) who failed to respond to extract PMU was operated 
upon and a chronic perforating duodenal ulcer into the head of the pancreas 
with chronic pancreatitis was found. 

Group III. This group consisted of seven patients with chronic jejunal 
ulcer. The average duration of conventional ulcer therapy was fourteen weeks 
before they were put on a trial of extract PMU. All of this group responded 
favorably and the average time for complete remission of symptoms was three 
to four weeks, and the ulcer crater disappeared by roentgenogram in from three 
to eleven weeks. One patient (Case XIV) was uncooperative in that when she 
felt better she immediately discontinued the capsules and had three recurrences 
of her jejunal ulcer which on each occasion readily responded to extract PMU 
therapy. 

DISCUSSION 

Insofar as was possible, we have set up a practical clinical study for the 
evaluation of treatment of intractable duodenal and jejunal ulcers with an ex- 
tract of pregnant mare’s urine. We are well aware of the many pitfalls await- 
ing an evaluation of the use of any new substance in the treatment of peptic 
ulcer. 

It is generally accepted by gastroenterologists that with conventional ulcer 
therapy the average patient with uncomplicated peptic ulcer will become 
asymptomatic and the ulcer crater will disappear in from one to three months. 
There is, however, a smaU group of ulcer patients who do not respond to con- 
ventional therapy and constitute the group generally known as “intractable”. 
This group in general is made up of those patients who do not do well in the 
hands of the general practitioner and are referred to the gastroenterologist, 
often with the request that surgery be considered. This group of patients with 
intractable ulcers, therefore, constitutes a difficult medical problem and in our 
opinion can well serve as the proving ground for any new type of ulcer therapy. 

The main difficulty in evaluating response to therapy in humans with peptic 
ulcer is the absence of any measurable signs or symptoms other than the ulcer 
crater as visualized by the roentgenologist. The disappearance of the ulcer 
crater and relief of symptoms in a reasonable length of time can generally be 
considered evidence of favorable response. 

The twenty-six patients used in this study of oral therapy with extract PMU 
represent failure on conventional ulcer therapy and, therefore, constitute a 
challenge to the test of any new type of therapy. The favorable symptomatic 
response, linked with the disappearance of ulcer craters within a reasonably 
short period of time, suggests a favorable therapeutic response. 

This report represents only the clinical results obtained over a period of 
twenty months. In such a chronic disease as peptic ulcer, the results obtained 
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with a new method of therapy must await the test of time for full evaluation. 
It is our plan to make subsequent reports on these and other patients under 
study so that in time clinical reports extending over a period of years will be 
available. 


SUMMARY AND CONCLUSIONS 

The results of a twenty-month clinical study of a new substance, an extract 
of pregnant mare’s urine (extract PMU) suitable for oral administration, on 
chronic intractable duodenal and jejunal ulcers are presented. 

Twenty-sbt patients (11.8%) with chronic duodenal or jejunal ulcers who 
failed to respond to intensive conventional ulcer therapy were selected for this 
special study from a total of two hundred and twenty patients with peptic 
ulcer. 

There were sixteen patients with chronic intractable duodenal ulcer in the 
group. All were failures with conventional ulcer therapy which had been fol- 
lowed for an average of fifteen weeks. They were then put on extract PMU 
orally. Fifteen of them improved clinically and roentgenologically. One 
failed to improve while on the oral extract PMU. One patient who had a good 
response while on the therapy, but who discontinued therapy against advice, 
had a recurrence of ulcer symptoms in two months. 

There were seven patients in the group with chronic jejunal ulcer. All of 
these patients responded favorably and became asymptomatic within three to 
four weeks and subsequently the ulcer crater disappeared roentgenologically. 

Three patients had chronic perforating duodenal ulcer. One responded fa- 
vorably and the other two continued to have symptoms necessitating an op- 
eration which revealed a chronic perforating ulcer into the head of the pancreas 
with chronic pancreatitis. 

This clinical report of a new t)q)e of therapy for chronic intractable duodenal 
and jejunal ulcers, resistant to conventional therapy, is encouraging and war- 
rants continuing the evaluation of such treatment. 
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DEVELOPMENT AND EVALUATION OF GASTROSCOPY* 
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Division of Medicine, Mayo Clinic, Rochester, Minnesota 

In his address, “On medical education,” in 1870, Thomas Henry Huxley^ 
said: ”... the rung of a ladder was never meant to rest upon, but only to hold 
a man’s foot long enough to enable him to put the other somewhat higher.” 
This thought might well be applied to the field of gastroscopy. In the past, 
gastroscopists have found that the passage up the ladder of knowledge is often 
accomplished with difficulty and hardship. It is important that, having made 
progress, we do not become complacent and rest upon the present nmg. 

The history of gastroscopy is truly a fascinating one. Man has always been 
endowed with a curiosity concerning the workings of internal organs and a 
desire to visualize their activities directly. This has been especially true of the 
stomach, which frequently is man’s pride and joy. Kussmaul^ in 1868, is 
credited with having made the first effort to accomplish direct visualization of 
the stomach, but his efforts proved fruitless. Subsequently, many investi- 
gators attempted the feat with varying degrees of success. Many bizarre and 
unusual instruments were developed in this endeavor. Schindler^ in his text- 
book on gastroscopy, has admirably described the vicissitudes encountered by 
these early investigators. Probably the greatest obstacle to the early develop- 
ment of a safe and satisfactory gastroscope was the discovery by von Rontgen 
of the roentgen rays, which proved such an extremely valuable aid in the diag- 
nosis of gastric disease that the use of gastroscopy was abandoned temporarily. 

There were physicians, however, who believed that the development of a 
satisfactory gastroscope offered great possibilities for a better understanding of 
the stomach. Fortunately, some of these physicians were endowed with a 
determination of purpose and a thirst for knowledge that constantly urged them 
to surmount apparently impossible obstacles to accomplish their purpose. 
These efforts finally culminated in the successful development of the flexible 
gastroscope by Schindler and Wolf. 

The introduction of the flexible gastroscope as a diagnostic aid in the study 
of the interior of the stomach was greeted with considerable enthusiasm. My 
former associate. Dr. Vinson, and I had employed the old rigid gastroscope for 
man y years, and although we occasionally were able to obtain an excellent 
view of a gastric lesion, on the whole we were not very favorably impressed 
with this instrument. More frequently than not, the portion of the stomach 
which we wished to examine could not be adequately visualized. Owing to the 

* Presidential address to the American Gastroscopic Society, Atlantic City, New Jersey, May 
1 , 1948 . 
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rigid nature of the instrument, it was difficult to pass into the stomach and the 
esophagus was likely to be injured. We did realize, however, that an adequate 
flexible gastroscope might be of considerable value. 

When we heard of the development of the flexible gastroscope in 1932, we 
became very much interested in its possibilities. Some time later, I learned 
that Dr. Benedict, of Boston, was in possession of such an instrument. I went 
to Boston to investigate its possibilities, knd what I saw was indeed encourag- 
ing. I recall very well that on my return to Rochester I discussed the instru- 
ment with Dr. W. J. Mayo and Dr. H. S. Plummer. I was greatly disappointed 
when they expressed some skepticism as to the possible value of gastroscopy in 
the diagnosis of gastric disease. Dr. Mayo, however, in his usual understand- 
ing manner, encouraged me to investigate the possibilities of this procedure 
thoroughly, with the admonishment not to be misled by false claims. I was 
told to obtain a flexible gastroscope if I thought that it would be of value and 
could be used safely. At that time, I was unaware that Dr. Mayo and Dr. 
Plummer had used the rigid gastroscope about twenty-five years previously, 
and that the results of their experience with this instrument had been dis- 
couraging. 

In 1934, Dr, Schindler came to this country to make his home. His demon- 
strations, lectures and writings pertaining to gastroscopy kindled a tremendous 
interest in the subject. The development of any new technical procedure, 
instrument or device that seems to offer a short cut in diagnosis is bound to 
attract its share of indiscriminate observers. Gastroscopy was no exception to 
this rule. Some of the early enthusiasts of gastroscopy, through unjustified 
claims and loose thinking, did the procedure more harm than good and cast 
the cold eye of suspicion and dislike of some of our medical colleagues upon 
our heads. 

It might have been well if the American Gastroenterological Association had 
taken a hand in the development of gastroscopy as a diagnostic procedure, but 
such was not the case. It, therefore, remained for those of you who had faith 
in gastroscopy eventually to cloak it with the robe of respectability. Buie^ 
has very aptly said, “It is through discussion that experience is analyzed and 
eventually, we hope, correctly inteipreted, because often the correct interpre- 
tation is considerably delayed while men in a free society experiment and dis- 
cuss. This freedom to try and to think and to e.xpress is our greatest strength 
and greatest blessing.” 

Realizing tlrat it would be of value to have a means available to permit an 
exchange of e,xperiences and ideas between physicians interested in gastroscopy, 
to assist and guide those embarking on its study, and to discourage unethical 
c.xploitation, the American Gastroscopic Club was organized. TMs club was 
the forerunner of our present organization. It was due to the cooperation of 
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the members of this club, and especially to the unstinting efforts and wise 
guidance of my predecessors in office, that gastroscopy finally reached the age 
of discretion. 

It has been established without question that gastroscopy is a valuable aid 
in the study of gastric disease, but has it reached the stage at which it can or 
should be regarded as a distinct specialty? It is true that modern specializa- 
tion has often been initiated by the discovery or development of some special 
instrument. Specialization is by no means a new or modem development in 
medicine. It was widely practiced in ancient Egypt and was also fashionable 
somewhat later in Greece and Rome. During the Middle Ages it aU but dis- 
appeared and remained dormant until the latter quarter of the past century. 
Ideally, the acme of perfection would envision every physician as being able 
to utilize every diagnostic and therapeutic procedure in a faultless manner. 
While this might possibly have been conceivable seventy-five or a hundred 
years ago, such is not the case today. During the past century or even during 
the past twenty-five years, the progress that has taken place in medicine and 
surgery has been so great that it is no longer possible for a physician to be 
thoroughly familiar with aU fields. It has indeed become apparent that, as Dr. 
WiUiam Worrall Mayo said more than fifty years ago, “No man is big enough 
to be independent of others.”® 

This dependence on others for help in the care of the sick has been the cata- 
lyzing agent that has led to the development of specialization. The American 
Medical Association took cognizance of such necessity as early as June, 1874, 
when it passed the first resolution favoring specialization. Even specialists 
were soon aware of dependence upon each other for help and information, and 
soon there evolved the formation of special medical organizations. 

Actually, what does the term specialization mean? According to the Oxford 
Dictionary, a specialist is one who devotes himself to a single branch of a pro- 
fession or subject. The advantages of such specialization have been very well 
summarized by Barker® in the following manner: “The increasing development 
of specialism in medicine is the logical continuation of the great process of 
division of labor with concentration upon restricted tasks that has characterized 
social and economic organizations in general as civilization has advanced. The 
differentiation of tasks keeps pace with the growing complexity of society to 
the great advantage both of single workers and of society as a whole. For in 
the first place, specialization increases productivity. When tasks are subdi- 
vided, the division results in operations that are easier of performance than 
those of undivided work; moreover, work is made easier by frequent repetition. 
Thus specialization in medicine and surgery as in commerce and industry is a 
device that has greatly increased the total results of professional labor. 

There is no doubt that intensive study and repetition of technics should 
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facilitate the use of such technics and increase one’s knowledge of a subject. 
Care must be exercised, however, to forestall a situation to which a quotation 
ascribed to the late Dr. Nicholas Murray Butler becomes applicable: “A spe- 
cialist is one who learns more and more about less and less.” That there are 
certain inherent dangers in specialization is recognized by the medical profes- 
sion. Some of the shortcomings have been ably described by Bishop Spalding’ 
in an excellent essay on professional education. He summarized the dangers 
in the following terse statement; “Division of labor makes everything cheap — 
man first of all; and the increasing tendency to specialization may have the 
effect, not only to lower the standard of professional life, but to interfere with 
the development in the professions of strong, many sided personalities, inter- 
esting in themselves, and lending dignity to their callings; who while they are 
masters in their several departments, are none the less at home in the whole 
world of human interests and speculation.” Osier,® while recognizing the im- 
portance of specialization, warned that “the most dangerous members of the 
medical profession were those who were born into it, so to speak, as specialists.” 
To avoid this danger, he advised that fundamental training in one of the basic 
sciences be undertaken before embarking upon a limitation to a spedal field. 

The American Gastroscopic Society in its comparatively short span of ex- 
istence has experienced the trials and tribulations inherent with growth. It 
has finally reached the age of maturity and its associated problems. One of 
the most important of these problems is that of specialization. It is advisable 
and proper at this time that we stop and consider the past, analyze the present 
and indulge in the pleasure of speculating about the future of gastroscopy, 
before attempting to cope with the problem. 

The past history of gastroscopy is well known to most of you. Many of our 
errors were the result of overenthusiasm and some of our disappointments were 
of our own making. Gastroscopy was fortunate from its inception in having 
the encouragement, counsel and advice of outstanding gastroenterologists, gas- 
tric surgeons and roentgenologists. Like the developing child, we did not al- 
ways heed the advice given us. We have managed, however, to survive and 
reacli tlie age of maturity. 

Ha\ing reached this age, we should guard against any tendency to become 
self-satisfied. We should retain the resiliency of youth and should continue to 
search for knowledge. We should be alert to initiate new advances which 
will alle^iatc illness. 

In addition to determining the advisability or inadtisability of regarding 
gastroscopy as a distinct specialty, there is the problem of its relationship to 
medicine as a whole and to gastroenterologj' in particular. Plans must be 
formulated and pro\1sions made for tlie adequate teaching of gastroscopy and 
for improvements in our present technic, mat shall be the eventual require- 
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ments for membership in the American Gastroscopic Society? Shall we always 
remain independent or shall we eventually seek afhliation with the American 
Gastroenterological Association? 

It would indeed be extremely hazardous and improper for me to try to an- 
ticipate the proper solution. There are, however, a few general principles that 
that, if followed, should safeguard gastroscopy. It is essential that we never 
neglect the patient as an individual in our enthusiasm to scan the interior of his 
stomach. All organizations stipulate certain requirements for membership. 
This is often advisable and essential but the real purpose of the society, that is, 
the advancement of knowledge and acquirement of information, frequently is 
lost. It is to be hoped that we may avoid these pitfalls. Dr. Palmer® dis- 
cussed the question of membership in his presidential address before the Ameri- 
can Gastroenterological Association and said what that organization regarded 
as essential for its proper development. He said: “The view finally prevailed 
'that the specialist in digestive disease should be primarily an internist and 
secondarily a gastroenterologist. In the past and at present, some of our dis- 
tinguished members have been and are physiologists, pathologists, surgeons, 
radiologists and psychiatrists. The Society has usually taken the stand that 
its formation is to promote the study and knowledge of the digestive tract, 
bringing together workers of various background.” 

The future of gastroscopy is something that no man can foretell. The vista 
presenting itself is, however, a very inviting one. Much progress is to be an- 
ticipated in gastroscopic diagnosis owing to improvements in instruments and 
gastroscopic technic. In the not-too-distant future, it will undoubtedly be 
possible to distinguish benign lesions from malignant lesions with greater cer- 
tainty than it has been in the past. The entire field of functional disturbances 
involving the gastric mucosa presents an alluring problem. There is also the 
prospect of possibly prognosticating the future course of a certain type of gas- 
tric mucosa on the basis of its general appearance and functional capabilities. 

It behooves us not to become complacent. It seems to me that it would 
be wise and advisable for this society, for its future and successful survival, to 
establish a close liaison with the American Gastroenterological Association, if 
not to become affiliated with it, at least to endeavor to arrange a joint yearly 
program. Such a program would indeed prove of great benefit to us. Should 
we, on the other hand, limit ourselves to the small restricted field of gastros- 
copy, then I fear that, like the grape on the vine without sunlight and nourish- 
ment, we shall dry up and die. 
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INTRODUCTION 

Since tlie report by Hodgkins in 1832*, of the syndrome characterized by en- 
largement of the lymph glands, pathologists and clinicians have been unsuccess- 
ful in standardizing the terminology or classification of this condition. Wun- 
derlich^ in 1858 used the term malignant lymphoma to describe the enlarged 
lymph glands. As early as 1835 Briquet^ described aleukemia of the digestive 
tract and in 1865 Cohnheim* called this condition “pseudoleukeraia”. Kun- 
drat in 1893® separated a single syndrome which he called lymphosarcoma. In 
order to clarify this chaotic condition, Minot and Isaacs® suggested the term 
“lymphoblastoma” which would include the principal neoplastic manifestations 
of l)miphatic leukemia, aleukemia (pseudoleukemia), lymphogranulomatosis 
(Hodgkins disease), and lymphosarcoma. This term still does not satisfy the 
clinician, as it leaves out the myeloid leukemias, the myelomas, and plasma cell 
tumors. The term malignant lymphoma enables the clinician to group to- 
gether aU cases of hematopoietic malignant neoplasms and separate them from 
true malignancies. This term has been used at the University Hospital for the 
past twenty years or more. The pathologist having an opportunity to study 
the histology of the hematopoietic neoplasms classifies them according to cell 
type. They, too, cannot agree on a standardized classification as any classifi- 
cation will depend on the phase of the disease at time of biopsy and the part of 
tissue section examined. Table 1 outlines the classification of the hematopoie- 
tic malignant neoplasms used by the Department of Pathology at the Uni- 
versity of Iowa. 

Although involvement of the gastrointestinal tract by malignant lymphoma 
has been described many times, it is diagnosed very infrequently during life. 

OBSERVATIONS 

In a survey of 12,936 autopsies performed by the Department of Pathology 
of the University of Minnesota, only seventy-seven cases of leukemia were 
found, fifty-five of the lymphatic type and twenty-two of the myelogenous 
type^. Two of the lymphatic leukemia cases showed local gastrointestinal 
nodular and ulcerative lesions, while only one of the myelogenous group showed 
thickening of the walls of the gastrointestinal tract without nodule or ulcer 
formation. In another review of 16,254 autopsies at the University of Minne- 
sota, Hodgkins disease of the gastrointestinal tract was found in only three 
instances, while seven cases of lymphosarcoma were discovered.'* In eighty 
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cases of Hodgkins disease treated by the roentgentherapy department of the 
University of Minnesota Hospital, only one case proved to have involvement 
of the digestive tract.’ The incidence of malignant lymphoma of the digestive 
tract as noted above appeared to be lower than expected when compared with 

TABLE 1 

ClassificaTwn oj hematopoietic malignani neoplasms 

I. Myeloid 

a. Leukemia 

b. Myelomas (multiple myeloma; plasma cell) 
n. Lymphoid 

a. Leukemia 

b. Non-circulating lymphoma 

, T T. -j , 1 . fblastic— lymphosarcoma 

1. Lymphoid cell tipc 

2. Giant follicle 

3. Hodgkins 

4. Reticulum cell sarcoma 

5. Aleukemic leukemia 


TABLE 2 

Postmortem material — 1P41 thru 1946 
Total number of autopsies— 1767 

Number of malignant lymphomas 


Lymphocytic leukemia IS 

Myelogenous leukemia 9 

Monocytic leukemia 1 

Hodgkin’s disease 10 


Total 35 


Number showing gross and/or microscopic evidence of involvement of stomach 
Lymphocytic leukemia 


Acute 1 

Chronic 6 

Myeloid leukemia 

Acute 1 

Chronic 4 

Hodgkin’s disease 3 


Table 15 


our own experience. From 1941 to 1947, the Department of Pathology at the 
University of Iowa performed 1,767 autopsies. Thirty-five cases of malignant 
lymphoma were found, ten of which were Hodgkins disease and twenty-five 
were leukemias. Of the thirty-five cases, fifteen showed either gross and/or 
microscopic evidence of involvement of the stomach (see Table 2). 
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Patients with malignant lymphoma usually return to the hospital at frequent 
intervals for observation and treatment. Despite the fact that many such 
patients are treated in this hospital, only a few of these cases remain until 
deatli. Also, during the years 1941 to 1947, we experienced a shortage of ma- 
terials making it necessary to re-use microscopic slides. For these reasons we 
have been unable to correlate the clinical findings of our cases with pathologic 
material. 

The gross pathological picture can vaiy from slight thickening of the mucosa 
to a mass large enough to cause oljstruction.® In the leukemias, one often finds 
small areas of infiltration and thickening of the mucosa. In the area of thick- 
ening, the mucosa may be denuded resulting in ulceration and hemorrhage. 
At times only small petechial hemorrhages can be found. The mucosa can be 
raised and frequently forms exaggerations of the rugae not unlike the “convolu- 
tion of the brain”. This occurs more often in chronic lymphatic leukemia than 
in the other t)q)es of leukemia and when present is usually located near the 
pylorus. Grossly the pathologic picture of Hodgkins disease may vary from 
small thickened areas of the mucosa to large, infiltrative, ulcerating lesions 
which may result in obstruction or perforation. Microscopically these neo- 
plasms reveal invasion of the mucosa and submucosa only. The characteristic 
cell type infiltrates into the mucosa or submucosa, either as small islands of 
cells or as discrete nodules, causing the mucosa to be projected into the lumen. 
The cells are packed closely together, producing edema of the submucosa, and 
by pushing outward, distort the mucosal patterns. The cellular infiltration 
seldom extends below the submucosa. In Hodgkins disease the microscopic 
picture of scarring and fibrosis is often seen in the gastric mucosa and is similar 
to the changes in the lymph nodes. 

The fact that the histologic changes of malignant l 3 Tnphoma can occur in the 
gastric mucosa raises the question whether or not these changes can be seen 
gastroscopically. Schindler in his text states that leukemic infiltration of the 
stomach has not been observed through the gastroscope.® In order to answer 
the above question, it was decided to gastroscope all the patients with malig- 
nant lymphoma seen at the University Hospital. 

From 1941 to 1947, we found fifty-three patients with malignant lymphoma 
who gastroscopically showed characteristic changes in the stomach. As was 
noted above, during the same period, only fifteen instances of involvement of 
the gastric mucosa were found at autopsy (see Table 2). At first, due to inex- 
perience, many instances of involvement of the gastric mucosa were probably 
overlooked. The t 5 q)e of hematopoietic neoplasm found in these patients is 
outlined in Table 3 . One case of lymphosarcoma was omitted from this discus- 
sion as the case history and gastroscopic findings have been reported previ- 
ously.^® The ages varied from nineteen to seventy-five years and the sex distri- 
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bution was about equal. There was no correlation between type and duration 
of symptoms, degree of free acid, and extent of involvement. Practically all 
the individuals had normal roentgenologic findings. Furthermore, the gastro- 
scopic picture was no indication of the tjqje of hematopoietic neoplasm present. 

IMany of tire patients showed marked distortion of the stomach as a result of 
an enlarged spleen, an enlarged liver, or an abdominal mass. This led us to 
transilluminate tlie abdomen in each case in order to determine whether masses 
or enlarged sohd organs could be detected. 

The most frequent gastroscopic finding in our cases was a granular mucosa 
seen most commonly on the anterior wall near the angulus. This is seen best 
in Depth II with the handle of the instrument in the nine or eight o’clock 

TABLE 3 
Gastroscopic material 


Number of patients S3 

Number of gastroscopies 71 

Lymphatic leukemia 

Acute 0 

Chronic 22 

Total 22 

Myelogenous leukemia 

Acute 1 

Chronic 9 

Total 10 

Monocytic leukemia 

Acute 0 

Chronic 1 

Total 1 

Hodgkin’s disease 20 


positions. The next common site was the posterior wall of the antrum, and the 
least frequent site was in the posterior wall. The granular area usually appears 
as high lights in dry mucosa. At times these nodules are discrete and large 
enough to extend above the surface. This same appearance of small nodules 
in an otherwise normal mucosa has been found in the rectum and sigmoid of a 
few of these patients. In the bowel they are different from the granular mu- 
cosa of ulcerative colitis in that they are fewer in number and larger in appear- 
ance. The color of the gastric mucosa varied from extreme pallor to the normal 
orange red depending upon the degree of anemia present. In only a few in- 
stances could blood vessels be found while small areas of hemorrhage were more 
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common. In many of the individuals, areas of edema were noted, these having 
the appearance of myxomatous tissue. 

The following gastroscopic report is representative of this type of involvement: 
R. L., male, aged 45. Gastroscopic No. 2140. Diagnosis: Myelogenous leukemia. 
White blood count 288,000. The instrument was passed with ease and Depth I 
readily visualized. Here the structures appeared normal, the mucosa was of good 
color and peristalsis was active. On the posterior wall of the antrum, many high 
lights were noted in an area about one cm. in diameter. About fifty high lights were 
present in this small area. It was felt that the high lights might be the result of fluid. 
Therefore the scope was rotated, withdrawn slightly and the omniangle switched on 
but at all times the “goose pimples” were always seen in the same spot. The instru- 
ment was withdrawn into Depth II. The anterior wall and greater curvature were 
normal. The folds on the posterior wall had the appearance of “goose pimples”. 
These raised areas were different from h 3 T)ertrophic gastritis or areolae gastricae as 
they were more discrete, were about one mm. in size and caused no distortion of the 
folds or valleys between the rugae. In Depth III a few of the folds on the posterior 
wall were reddish brown in color and in one area had the appearance of a gelatinous 
mass, raised above the surface. A few small areas of hemorrhage were present in 
both Depths II and III. 

The second type of involvement seen in this series was the presence of a nod- 
ule usually surrounded by abnormal appearing mucosa. The small mass 
usually was found near the cardia and on the posterior wall more often than on 
the anterior wall. One patient having such a mass on the anterior wall near 
the cardia succiunbed and at necropsy this nodule proved to be an area of 
infiltration due to lymphatic leukemia. The masses are small, about one cm. 
in diameter, usually of a darker color than the surrounding mucosa and quite 
often associated with considerable hemorrhage. Rarely could the origin of the 
bleeding be discovered. 

The following gastroscopic report is typical of such a case: H. H., male, aged 50. 
Gastroscopic No. 822, Diagnosis: Lymphatic leukemia. White blood count 10,400. 
The instrument was introduced with comparative ease but just as it entered the 
stomach a marked resistance was encountered. Transillumination of the abdomen 
revealed the stomach to be under the right costal margin extending to about the right 
anterior axillary line. Apparently the stomach was being forced upward and anterior 
by a mass in the abdomen. The spleen could also be outlined and filled the left half 
of the abdomen. At no time could the operator orient himself as to depth. By rotat- 
ing the handle to the two o’clock position the pylorus was finally visualized. The 
mucosa in the antral area was of a slate gray color, pale and dry. Peristalsis was ob- 
served both gastroscopically and by transiUumination. No evidence of bleeding was 
noted in this region. The instrument was withdrawn slightly and apparently ap- 
proached Depth III. The mucosa over both anterior and posterior walls still showed 
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the slate gray color. There was an area in the anterior wall which was raised giving 
the impression of marked thickening. This mass as about one and one half cm. in 
diameter and had a brownish color. 

This patient received considerable roentgenotherapy and was re-gastroscoped 
twenty-sbc months later. At this time he still showed the peculiar slate gray colored 
mucosa. There was considerable bleeding throughout the entire stomach making it 
impossible to visualize the area on the anterior wall. We were unable to examine him 
again as he succumbed soon after being discharged from the hospital. 

The last type of lesion we encountered was an ulceration of the gastric mu- 
cosa. This form of involvement was only seen in two cases of Hodgkins disease. 
In both instances the ulceration was noted in the greater curvature. The ulcer 
in one case appeared to be in a mount of tissue, while in the other the mucosa 
was not thickened. The floor of the ulceration was brownish in color, the 
margins were undermined and the ulcer edge was soft. In both, the lesion was 
oval in shape. The surrounding mucosa was normal. 

The following is the gastroscopic report of one of these patients: H. W., female, 
aged 52. Gastroscopic No. 2025. Diagnosis: Hodgkins disease. The instrument 
was passed with ease and Depth I readily visualized. Nothing abnormal was noted. 
The scope was withdrawn into Depth II. With the handle in the seven o'clock posi- 
tion the greater curvature was seen. On the greater curvature, just proximal to the 
musculus, a round elevated mass was noted. This was less than a cm. in diameter. 
Just to the left of this another elevation was noted, somewhat larger in diameter, but 
flatter than the first nodule. The mucosa over these areas appeared normal. Be- 
tween these two elevations a round ulcer about one half cm. in diameter was seen. 
The ulcer was deep, the base was concave being brownish in color, and the sides disap- 
peared under the overhanging margins. The ulcerated area had the appearance of a 
narrow necked flask. No activity was noted in this region. The rest of the stomach 
appeared normal. 

She was re-gastroscoped one month later following roentgentherapy. The nodules 
were larger in size, the ulcer opening was about the same, but looked as if it had exca- 
vated deeper in the gastric wall. No changes in the surrounding mucosa were noted. 
The most striking appearance of the ulcer were the soft rounded margins. Resection 
of the stomach was advised, but the patient refused to be operated. She succumbed 
a few months after discharge from the hospital. 

SOMMAHY 

Hematopoietic neoplasms involve the stomach with greater frequency than 
the medical literature would indicate. The histologic changes are found in the 
submucosa and mucosa making it possible to observe them gastroscopically. 
I\Tien patients with malignant lymphoma are gastroscoped routinely, many are 
found to have infiltration of the gastric mucosa. Three types of involvement 
have been described, the commonest being minute nodules in the mucosa giving 
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Out of a group of 402 consecutive patients examined gastroscopically at the 
Jefferson Hospital from December 1945 to December 1947, fifty-seven had 
cancer of tlie stomach. In all the patients routine laboratory and gastrointes- 
tinal roentgen studies were performed; also in the majority a histamine frac- 
tional gastric analysis was carried out. Since most of these patients were from 
the medical and surgical wards, the roentgen studies were performed for the 
most part by residents being trained in roentgenology. The diagnosis was 
confirmed at operation or necropsy in all but four patients; and in these the 
clinical picture left little doubt as to the correctness of the diagnosis. 

Of the entire group seven were found to have primary cancer and sixteen 
secondary involvement of the cardia (Table 1) ; in fifteen the lesion was located 
in the body and in nineteen in the pylorus. 



Fig. 1. Anatomic Divisions or the Stomach 

K a line is drawn straight down through the esophagus to the greater curvature of the stomach 
the portion of the stomach to the left of the line is the pars cardiaca, or fundus. 

The males predominated in this group five to one and the average age was 
fifty-five years. The predominant symptom when the patient was first seen 
was a mild to moderate dyspepsia; rarely were symptoms or signs definite 
enough to substantially establish the diagnosis. It was of some interest that 
four patients (Nos. 1,2,3 and 9) had had cholecystectomy for gaU stones one to 
four years previously without relief of symptoms. Gross or occult blood was 
present in the stools of only thirteen patients. A blood count lower than 3.8 
million r.b.c.’s and hemoglobin lower than 68 per cent was found in twenty 
patients, or approximately one-third of the group. Gastric analysis was per- 
formed in thirty-six patients; in thirteen, or 36 per cent, free acid was present 
and in twenty-three, or 64 per cent, it was absent. 

A clinical diagnosis could not have been arrived at in these patients without 
a roentgen and gastroscopic examination. Diagnosis made on the basis of these 
two methods of investigation correlated well when the lesion was located in the 
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TABLE 1 


Tzveiily-tlircc patients zvith neoplastic involvement of cardia of stomach 


KO. 

PATIENT 

GASTROSCOPy 

ROENTCEN'SAV 

OraSATION 

1 

N. C. 

obstruction 

large greater curvature le- 

fundus and esophagus in- 




sion 

volved 

2 

E. C. 

obstruction 

large defect distal portion 

body, fundus and esoph- 





agus 

3 

J.H. 

obstruction 

middle and upper J in- 

body, fundus and esoph- 



volved 

agus involved 

4 

H. M. 

obstruction 

*a) negative 
b) malignant cardia 

nitrogen mustard 

S 

H. S. 

cancer cardia 

a) lung cancer 

not operated 




b) suspect benign ulcer; 
cancer not ruled out 

c) same as b) 

cancer cardia at necropsy 


J. R. 

lesser curvature near car- 

a) no lesion; retention 

cancer; resection through 



dia 

b) unsatisfactory 

c) neoplasm not ruled 

tumor tissue in fundus 




out 


1 

J. B. 

cancer cardia 

questionable lesion 

a) refused 6 Mar. '47 

b) 10 July ’47, inoperable 

B 

W. W, 

cancer cardia 

questionable lesion 

total gastrectomy 

■1 

G.J. 

cancer cardia 

negative 

not operated; being fol- 





lowed 

10 

J. S. 

obstruction; open tube 

normal esophagus thin an- 

refused operation 



showed stenotic lesion 

trum with ulcer — prob- 
ably malignant 


11 

J.B. 

obstruction with loss of 

negative 

cancer cardia 



tip 



12 

A. G. 

a) negative ’42 

a) defect cardia but not 

necropsy — cancer cardia 




cancer 

extensive 



b) obstruction 1-15-47 

b) defect seen again on 





1-13-47 




c) open tube — pressure 





from without; no 
neoplasm visualized 
1-18-47 



13 

F. D. 

cancer upper \ seen 

cancer lesser curvature 

total gastrectomy cancer 




extending to antrum 

body and fundus 

14 

L. D. 

obstruction; open tube — 

narrowing distal esoph- 

cancer fundus with 



negative 

agus suggestive of neo- 
plasm 

spread to esophagus 

IS 

E. D. 

cancer middle and upper 

polypoid lesion greater 

cancer lesser curvature 



J stomach 

portion stomach, prob- 

with involvement car- 




ably malignant 

dia 

16 

J.O. 

cancer mid and upper i 

negative 

cancer lesser curvature 

17 


stomach involving car- 
dia 


extending into esoph- 
agus 

J. McG. 

cancer cardia and lesser 

cancer of antrum 

refused operation 




curvature 
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TABLE 1 — Coniiiiucd 


NO. 

PATIENT 

GASTROSCOPY 

ROENTCHN-RAY 

OPE ratio:; 

18 

M. M. 

cancer body and high into 
cardia 

i cancer jiylorus 

whole stomach involved 

19 

T. M. 

cancer middle and upper 1 

cancer body with involve- 
ment high in lesser cur- 
vature 

cancer body and high in 
fundus 

20 

L. S. 

cancer body and high in 
cardia 

leather bottle stomach 

whole stomach infiltrated 

21 

M. C. 

cancer antrum and high 
lesser curvature 

cancer body and cardia 

extensive lesion of bod}’ 

22 

D. M. 

cancer body probably in- 
volving cardia 

diffuse scirrhous infiltra- 
tion 

scirrhous infiltration of 
whole stomach 

23 

S. D. 

cancer greater curvature 
and fundus 

large lesion on greater 
curvature involving 
fundus 

greater curv’ature and 
cardia 


* When a), b) and c) are used thej’ represent first, second and third examinations respectively. 


lower or middle third of the stomach; the diagnoses were the same in these 
patients except in two instances where a lesion located just proximal to the 
pylorus was recognized roentgenologically but not gastroscopically and one 
instance where a lesion located in the body was found by gastroscopy alone. 
However those lesions located in the upper third of the stomach either primarily 
or by extension of a lesion located lower down were more frequently recognized 
gastroscopically. 

Twenty-three patients or 40.2 per cent of the entire group showed neoplastic 
involvement of the upper third of the stomach. Six of these patients had a 
primary cancer of the cardia, five of which were diagnosed by gastroscopy but 
not by roentgen-ray. In one instance (Case No. 11) the roentgen study was 
normal and yet impassable obstruction was encountered when gastroscopy was 
attempted. 

Case No. 11: J. B., white male, age fifty-six years, coal miner. Constant burning, 
periumbilical pain and vomiting for six weeks. Early in 1943 treated for gnawing 
epigastric pain with diet and antacids. November 1943 massive hematemesis. 
Treatment continued for about one year. Hernia repair January 1944 and was told 
ulcer had healed. July 1944 pain in epigastrum recurred without prolonged relief 
until present. Hg. 74%; r.b.c. 4.4 million; w.b.c. 6,850. Feces positive to benzidine 
test. 

Gastrointestinal roentgen-ray: normal. 

Gastroscopy: The gastroscope was passed without difficulty until the lower portion 
of the esophagus was reached. Here obstruction was met which could not be passed. 
At first this appeared to be pronounced cardiospasm but in spite of waiting and 
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applying gentle pressure the instrument could not be introduced into the stomach. 
Upon withdrawal of tlic instrument the rubber ti]) was missing. Immediate fluoros- 
copy showed this tip to be located high in the stomach or in the lower esophagus, and 
it was inferred that it was held tliere by a scirrhous neoiflasm of the cardia. 

Esopliagoscopy: Narrowing of tlie lower end of the esophagus was found but the 
foreign body itself could not be visualized nor could the esophagoscope be passed for 
any distance into the stomach. Tissue secured with the aspirating tube for biopsy 
proved to be adenocarcinoma. 



j 

Fig. 2. Roentgen View Showing Detached Round Rubber Tip of Gasteoscope Fixed in 
Cardia Due to Constricting Scirrhous Carcinoma (Case 11) 

The rubber tip remained fixed in the upper stomach (Fig. 2) until removed surgi- 
cally five days later. A large cancer of the cardia with e.xtensive local metastases 
and fixation prevented resection of the lesion. The patient recovered from the 
operative procedure and was discharged. 

This experience was impressive because such an extensive lesion could pass 
unrecognized on a routine roentgen examination and emphasizes the impor- 
tance of interpreting obstruction at the cardia during gastroscopy. 

The following five patients (Nos. 5, 6, 7, 8 and 9) were found to have primary 
cancer of the cardia by gastroscopy alone (Table 2). 
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Case No. 5: H. S., wliile male, sixt 3 '-scvcn j'cars of age, slioulcler and chest pain for 
six montlis. Four years ago cliolec 3 'stectomy for gall stone, but incomplete relief of 
pain. Since that time treated irregularly for peptic ulcer. Some loss of weight 
recentl3^ 

Rociilgcii-ray c-vamiualiou: Chest: metastatic or primary broncliogenic carcinoma 
of right upper lobe; gaslroiiilcslinal: suspect benign gastric ulcer or possibly primary 
carcinoma of lesser curv'ature. 

Gastroscopy: Carcinoma of lesser curvature involving cardia and possibl 3 " lower 
esophagus. 

Bronchial secretions were found to contain cancer cells. Because of the patient’s 
general condition and the presence of multiple lesions operation was not undertaken. 
Nitrogen mustard was given for a short time. Death occurred suddenly one month 
later. Necropsy revealed carcinoma of the upper third of the stomach with involve- 
ment of the esophagus and metastases to the lungs. 

TABLE 2 


Primary cattcer of cardia 


CASE NO. i 

GASTROSCOPY | 

ROENTCEN^RAY 

OPERATION 

5 1 

cancer cardia 

suspect ulcer, cancer not 
ruled out 

cancer at necropsy involving 
cardia 

6 

cancer cardia 

neoplasm not ruled out 

cancer involving cardia 

7 1 

cancer cardia 

questionable lesion 

cancer cardia 

8 

cancer cardia 

questionable lesion 

cancer cardia 

9 

cancer cardia 

[ 

negative 

not operated 


Case No. 6: J. R., white male, age fift 3 ’'-seven 3 "ears. Vomiting and epigastric pain 
for three months. Milk diet and alkaline powders have relieved S 3 raptoms recently. 
Tarr 3 ’- stool noticed once two weeks ago. Gastric anatysis: free acid 40 units, total 
acid 60 units at one hour. 

Roenlgen-ray examination: the first two examinations were unsatisfactor 3 '’ •^ue to 
food retention; on the third examination neoplasm of the stomach was not ruled out. 

Gastroscopy: pebbled infiltrative mass inA'oIving the lesser curvature and cardia 
At operation an extensive lesion involving the body and cardia with metastases to the 
liver was found. 

Case No. 7: J. B., white male, age fift 3 ^-seven 3 '-ears, rabbi. Three months ago 
patient fainted at meal time for no apparent reason. A diagnosis of anemia was made 
and he was treated for this until the present. For past two weeks slight, intermittent 
epigastric pain. Hg 58.3%, r.b.c. 3.8 million, e.b.c. 4,900. 

Gastrointestinal roentgen-ray: questionable lesion in fundus. 

Gastroscopy: The gastroscope was passed without difficulty and a satisfactor 3 '' view 
of the pylorus and antrum showed no abnormalities in this region. Flowever on the 
anterior wall of the cardia there was a large white mass projecting into the lumen of 
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the stomach which was covered with clotted blood. Impression: carcinoma of the 
anterior wall of the cardia. 

This patient refused operation, fpr^ssix months, during which time symptoms pro- 
gressed until he was unable to swallow. E.xploratory operation at this time revealed 
an inoperable lesion of the cardia with e.xtensivc metastasis. 

Case No. S: white male, age fift 3 Miine 3 ’^ears, coal miner. Perfectly well 

until twelve weeks ago when he noticed mild epigastric burning somewhat relieved 
b)' alkalies. Noted a tarry stool on one occasion and vomited a small blood clot 
recentty. Lost about thirtj' pounds in past seven weeks. Hg 78%, r.b.c. 4.8 million, 
w.b.c. 6,500. Stool positive to benzidine; gastric analj'sis showed no free hydro- 
chloric acid. 

Gaslroiiilcsliiial rociilgcii-ray: four separate e.xaminations were negative for an 
intragastric lesion, although prior to admission a defect, the nature of which was 
questionable, had been found on roentgen study. 

Gastroscopy: A sessile mass about 2.0 cm. in diameter with an irregular craggy 
surface showing a number of small submucosal hemorrhages and erosions was noted 
on the greater curc'ature toward the anterior wall. This mass seemed well circum- 
scribed and differentiated from normal mucosa noted on the lesser curvature and 
posterior wall. Impression; sessile, polypoid carcinoma of the cardia. 

At operation a mass approximatelj' three to four times the size of that described 
gastroscopicalty was found in the cardia. A total gastrectomy and splenectomy were 
performed (Fig. 3). The patient convalesced satisfactorily and is free of symptoms 
at present. "" • , 

Case No. 9: G. J., white male, age seventy-two years. This patient had a cholecys- 
tectomy nine months ago for gall stone. Symptoms of abdominal discomfort were 
relieved for only a few months when epigastric fullness after meals recurred. There 
was a gradual loss of weight and a low grade jaundice slowly developed. A mass the 
size of an orange was palpable in the epigastrium. Hg 75%, r.b.c. 3.8 million, w.b.c. 
8,000. Gastric analysis: free acid 33 units, total acid 50 units, at one hour. 
Gaslroiiiiestinal roentgen-ray: normal. 

Gastroscopy: The gastroscope was passed without difficulty and a satisfactory view 
of the pylorus and antrum was obtained. No abnormalities were noted in the lower 
portion of the stomach. In the cardia, however, a craggy, infiltrated tumor mass 
about 2.0 cm. in diameter covered with carmine red mucus was noted. The mass did 
not appear to involve the esophagus. Impression: carcinoma of cardia of stomach. 
This patient is still under observation awaiting operation. 

The next group of patients were segregated because neoplastic involvement 
of the cardia secondary to a lesion lower in the body was recognized by gastros- 
copy alone (Table 3). ' 

There are five patients in this group (Nos. 13, 15, 16, 17 and 18). One of 
these patients refused operation but the progress of his disease leaves little 



Fig, 3. Gross Appearance of ADENOCARcixoiiA of Cardia 
Total stomach removed and lesion noted at Junction of esophagus and cardia (Case 8). 

TABLE 3 

Caucer of body involving cardia 

CASE NO. GASTROSCOPY 

13 cancer body and cardia 

15 cancer bodj' and cardia 

16 cancer body and cardia 

17 cancer body and cardia 

18 cancer body and cardia 


roentgen-ray 

OPERATION 

cancer antrum 

refused operation 

cancer pylorus 

whole stomach 

negative 

cancer lesser curvature and 
esophagus 

cancer body 

cancer lesser curvature and 
esophagus 

cancer lesser curvature 

cancer fundus and esoph- 

and antrum 

agus 
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doubt as to tlic correctness of the diagnosis; the remaining four patients were 
operated upon and tlie diagnosis of involvement of tlie cardia confirmed in each. 
In tliree patients tlie lower esophagus was also involved. Total gastrectomy 
was performed in two patients (Nos. 13 and 16) and both were living six and 
eight months respectively following operation. 

In a tliird group of patients the first gastrointestinal roentgen-ray examina- 
tion showed a lesion in the body or distal third of tlie stomach or was negative 
while on gastroscopy obstruction at tlie cardia was encountered (Table 4). 

There are five patients (Nos. 1, 2, 3, 4 and 11) in this group; one of which has 
been described, (Case No. 11). Involvement of the cardia was confirmed by 
operation in three; operation was refused in one, and in tlie fifth the progress of 
the disease established the diagnosis. The latter patient developed secondary 
involvement of the cardia following excision of a pigmented mole on the back. 

TABLE 4 


Cancer of body involving cardia causing obsiruclion to gasiroscope 


CASE KO. 

1 

CASTBOSCOPy 

1 

aOENTCEN-EAY I 

OPESAHON 

1 

obstruction, at cardia 

large greater curvature 
lesion 

cancer fundus and esopha- 
gus 

2 

obstruction at cardia 

large defect distal portion 

cancer body and fundus, in- 
operable 

3 

obstruction at cardia 

a) negative 9 Dec. ’47 

b) cancer cardia 31 Dec. 

’47 

not operated due to metas- 
tases 

4 

obstruction at cardia 

probable mab'gnant ulcer 
of antrum 

refused operation 

11 

obstruction at cardia 

negative j 

extensive cancer cardia 


A biopsy of an axillary lymph node showed melanotic sarcoma. Investigation 
of the cause of epigastric pain and vomiting by roentgen-ray was first reported 
negative. Gastroscopic examination was then performed and impassable ob- 
struction met. Upon repeating the roentgen study a lesion in the cardia was 
plainly demonstrable. 

While it is obviously impossible to make a diagnosis on the basis of obstruc- 
tion without seeing the lesion, it appears from these figures that a careful re- 
evaluation of such patients is always required before concluding that such 
obstruction is due to cardiospasm. 

There were five patients (Nos. 19, 20, 21, 22 and 23) in whom a tumor of the 
body with involvement of the cardia was recognized both by gastroscopy and 
roentgen-ray study (Table 5). 

In two patients (Nos. 3 and 14) obstruction at the lower esophagus was en- 
countered when gastroscopy was attempted; in one a lesion of the body with 
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cardia involvement was noted and in the other cancer of the esophagus was 
suspected on roentgen study. At operation both patients were shown to have 
carcinoma of the cardia and lower esophagus. In a third case (No. 12) gas- 
stoscopy was reported as negative in 1942, at which time the roentgenologist 
observed a lesion in the cardia which he did not consider cancer. The patient 
gradually deteriorated and reexamination by roentgen-ray in 1947 again showed 
a lesion in the cardia whidi was suspected of being carcinoma. Gastroscopy 
was then attempted but obstruction of the lower esophagus was encountered. 
An open tube esophagascopy was negative. At necropsy carcinoma of the 
cardia with widespread metastases was found. 

TABLE S 


Miscellaneous group of cancer of body, cardia, or body and cardia 


CASE NO. 

GASTROSCOPY 

! 

ROENTGEN-RAY 

OPERATION 

3 

obstruction 

cancer body and cardia 

body and fundus involved 

12 

a) negative 1942 

a) defect cardia ’42 but 
not cancer according 
to Roentgenologist 



b) obstruction 1947 (open 

b) defect of cardia ’47, 

necropsy, cancer fundus 


tube e.Tamination, 
negative) 

suspect cancer 

with metastases 

14 

obstruction (open tube 
examination negative) 

suspect cancer esophagus 

cancer fundus involving 
esophagus 

19, 20, 21, 22 

5 patients involving body 

5 patients involving body 

5 patients involving bod}' 

and 23 

and cardia 

and cardia 

and cardia 


DISCUSSION 

The significance of these findings becomes more apparent when considered 
in the light of present day surgical treatment for cancer of the stomach.^ - ® - ^ 

The most efficient means of improving the outlook for this disease today is the 
successful employment of total gastrectomy. Pack, et al,® by this means, 
raised their resectability rate 2.4 per cent. They feel that the removal of the 
stomach and tributary lymph nodes en bloc is the ideal operation for gastric 
cancer and is the only technique which embodies the philosophy applied to the 
treatment of cancer of the breast or colon. Of the forty-one patients in whom 
they performed total gastrectomy, twenty-five, or 61 per cent, showed involve- 
ment of the proximal stomach. The extent of the lesion and the type of opera- 
tion required in these patients could never be ascertained from the history, but 
was learned only by careful roentgen and gastroscopic study. The importance 
of recognizing the extent of a given lesion preoperatively is indicated by the 
experience of Longmire,® who states that the upper margin of the neoplasm in 
the wall of the stomach could not be determined by palpation alone at the time 
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of operation in 24.5 per cent of tire cases. Ransom found on some occasions 
that proximal involvement was detected only when the stomach was transected 
for a proposed sub-total resection.'® He feels that the three following types of 
carcinoma require total gastrectomy, a) Lesions which involve all or nearly 
all of tlie stomach. This group includes both tlie small “leather bottle” stom- 
ach due to infiltrating scirrhous carcinoma and the large adenocarcinoma which 
in some instances maj’’ have invaded the greater part of the gastric wall and 
still not have extended grossly beyond the stomach except for involvement of 
the regional lymph nodes along the two curvatures, b) Small lesions situated 
high on either curvature or on the anterior or posterior wall in such a manner as 
to make adequate resection impossible except by removal of the lower end of 
the esophagus, c) Sessile or polypoid lesions occurring in the lower or middle 
portion of the stomach but with indefinite intramural extension cephalad as 
evidenced by thickening and friability of the gastric wall proximal to the lesion. 

Neither the size of the lesion, nor age of the patient should be considered a 
contraindication to the study and surgical treatment of these patients. Post 
mortem examination of subjects dying of untreated gastric cancer in reported 
series from the time of William Welch to the monographic report of Livingston 
and Pack" shows a constant figure of 20 to 25 per cent of these patients with 
the cancer confined to the stomach without demonstrable microscopic evidence 
of metastases. 

SUMMARY AND CONCLUSIONS 

In a study of fifty-seven patients with gastric cancer, 40.2 per cent showed 
either primary or secondary involvement of the cardia with the neoplastic 
process. Neither symptoms nor laboratory studies were of value in recogniz- 
ing these lesions except roentgen-ray and gastroscopy. 

In ten patients, or 17.5 per cent of the entire group, malignant involvement 
of the cardia was recognized by gastroscopy alone. Of the six cases with a 
primary lesion, five were diagnosed by gastroscopy alone. In five additional 
cases with involvement of the cardia not recognized on roentgen study, obstruc- 
tion was encountered when gastroscopy was attempted'. 

These figures emphasize the clinical frequency with which the cardia of the 
stomach is involved by neoplasm and the means of diagnosing it. 

An accurate preoperative recognition of the location and extent of gastric 
cancer is essential to proper treatment, particularly if total gastrectomy is to be 
performed effectively. 

ADDENDUM 

Since submitting this paper for publication an additional 125 patients were 
examined gastroscopicaUy. Of this group twenty-four had neoplasm of the 
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stomach; in thirteen there was primary and in five secondary involvement of 
the pars cardiaca, while in six only the body and antrum were involved. Of 
those patients with involvement of tlie pars cardiaca the nature of the lesion 
was questionable on roentgen study in three and in three others obstruction at 
the cardia prevented the lesion being seen gastrpscopically. 
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GASTRIC DIAGNOSIS IN RETROSPECT* 

G. B. Eostekman, M.D. 

Division of Medicine, Mayo Clinic, Rochester, Minnesota 

“History is the witness of the times, the torch of truthj the life of memory, the teacher of life, and the 

messenger of antiquity.” — Cicero 

I imagine that many of you who, like the writer, have wrestled with the 
problems of gastric diagnosis, lo these many years, have had the desire to re- 
cord, weigh and appraise the lessons of the past in the light of present progress. 
Suffice to say that the invitation to address you has provided me with the neces- 
sary stimulus to undertake such a modest, perhaps worth-while task. Obvi- 
ously, a comparison of the experiences of the period antedating roentgenology 
and endoscopy, the former in particular, with those of the following period, is 
the logical approach to our thesis. While such consideration might appear 
academic to some of my listeners, it has proved fascinating and instructive to 
me personally. 

It was my good fortune to be closely associated for years with those American 
pioneers of gastric surgery and diagnosis, the Drs. Mayo and Dr. Christopher 
Graham. The contributions of W. J. Mayo, dating back to 1894, dealt with 
advanced gastric carcinoma and obstructing juxtapyloric benign lesions which 
permitted of easy diagnosis. Dr. Graham’s first paper on gastric ulcer ap- 
peared in 1903, and another on duodenal ulcer appeared the following year. 
The primitive state of diagnosis by means of laboratory methods at that time 
was characterized in a statement by my late chief. Dr. W. J. Mayo in 1903 : 
‘T do wish to call the attention of the general practitioner to the fact that the 
refinements of technical diagnosis are often useless and occasionally harmful in 
causing delay, and that the sensible practitioner, with the few simple means at 
his command, is perfectly capable of arriving at a reasonable diagnosis, and will 
at least be able to direct the majority of his patients needing surgical treatment 
to the surgeon in time to be benefited,” 

In the interval between this early period and 1913, when the late Dr. Carman 
became a member of the staff and embarked on a distinguished roentgenologic 
career, hundreds of patients with gastric and duodenal ulcer underwent opera- 
tion. During that period diagnostic procedure was largely that of careful 
and thorough anamnesis in the majority of cases, physical examination and 
gastric analysis playing a secondary role. Among the fruits of that era were the 
contributions by Moynihan and by my senior medical and surgical colleagues 
to our present knowledge of the symptomatology, incidence and pathology of 
chronic peptic ulcer, the importance of which is undimmed by the passing years. 

* Read before the American Gastroscopic Society, Atlantic City, New Jersey, May 2, 1948. 
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Even during the developmental period of roentgenology v/e had to rely con- 
tinuously on time-honored methods of diagnosis in doubtful cases. Some of 
you will recall that this period was marked by a difference of opinion among 
leading roentgenologists regarding the respective virtues of roentgenoscopic 
examination and indirect signs and serial roentgenolog}% especially with refer- 
ence to the roentgenologic diagnosis of ulcer. Eventually, the opposing views 
of both camps were reconciled and thereafter progress in roentgenologic diagno- 
sis of diseases of the alimentary canal was rapid. 

In the period before roentgenologic examination was available, the only 
preoperative positive evidence of the presence of gastric carcinoma was the 
occasional finding of malignant tissue removed during aspiration of the gastric 
contents. This was a relatively infrequent occurrence, and rare in the early 
stages of the disease. On occasion the growth was visible through the esopha- 
goscope or the nonflexible gastroscope of an earlier vintage. Advanced disease, 
with tumefaction and variable degrees of pyloric obstruction or gastric reten- 
tion, taken in conjunction with the often telltale findings on gastric analysis, 
gave rise to few preoperative diagnostic errors. But it was that group of 
cancer-bearing patients who were of good flesh and color, without palpable mass 
or gastric motor dysfunction and with no suggestive findings on gastric analysis, 
that frequently gave rise to great concern on our part. On one such occasion. 
Dr. Plummer and I filled the patient’s stomach with a bismuth mixture and 
thereafter, even with our unpracticed eyes, were able to detect a distinct filling 
defect on the roentgenograms. The presence of carcinoma of the pars media 
and lesser curvature was confirmed by operation a few days later. This episode 
impressed my senior colleagues with the reliability and dispatch afforded by 
roentgenologic examination and steps were immediately taken to fill this 
vacuum in our diagnostic procedure. 

It is not necessary to tell this audience that gastritis in the late eighties of the 
last century and early part of the present century, apart from that in association 
with pernicious anemia, was a rather nebulous entity. However, there were 
some who were not lacking in courage, if not in discretion, in venturing such 
diagnosis. Franklin White, in his recent admirable address commemorating 
the fiftieth anniversary of the American Gastroenterological Association, made 
the following obser%’^ation: “We can afford to smile at some of the early papers, 
of thirty or forty years ago. For example, we find forty-five years ago ‘Study 
of 600 cases of Gastritis and Treatment with Sprays and Powders.’ ” While 
the diagnosis “chronic gastritis” was often made, up to recent years actual proof 
of its existence was usually lacking. Such a diagnosis was too frequently used 
as a diagnostic catchall or a face-saving gesture. Actually, bona fide cases of 
the acute variety of the disease, including phlegmonous gastritis, were almost 
exclusively restricted to the fatal form, and confirmed only at necropsy, or 
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occasionally in the surgical amphitheater. This was also true of the chronic 
forms which were invariably a complication of, or in association with, some 
more serious pathologic process. Up to recently, interest in and study of gas- 
tritis, in association with the familiar gross lesions of the stomach and duode- 
num, were treated in rather a stepf atherly fashion by the rank and file of Ameri- 
can surgical pathologists. But a growing appreciation of, and increasing resort 
to, gastroscopy in this country has changed all this. Even the present-day 
roentgenoscopic examination presupposes a routine preUminary study of the 
mucosal relief, as a result of which tire wise roentgenologist often requests a 
gastroscopic examination because of the presence of some actual or apparent 
mucosal abnormality. 

In this welcome era of visualization methods of diagriosis, what are the 
changes that have been wrought? Perhaps, first of aU, should be mentioned 
the value of the “negative stomach,” roentgenoscopicaUy speaking. Such a 
finding is of great advantage in the saving of time and money by the avoidance 
of misdirected medical or surgical treatment, in view of the fact that the 
symptoms of organic gastroduodenal lesions, peptic ulcer in particular, may 
be mimicked by a large variety of conditions, as you well know. Of course it 
must be remembered that a small percentage of lesions can never be visualized 
and that the presence of a lesion in the early stages may escape detection on 
the initial examination. The same may be said of a normal cholecystographic 
response. Prior to the advent of cholecystography we all knew how many 
normal gallbladders were removed by the best of surgeons on the basis of an 
erroneous diagnosis. While a normal-appearing cholecystogram does not 
exclude actual cholecystic disease, a cholecystectomy nowadays is certainly 
not indicated unless the clinical evidence is overwhelming and unless the 
exclusion of a variety of other conditions which could simulate cholecystic 
disease in whole or large part has been made. Among such conditions I should 
like to mention briefly hiatal hernia. Imagine the difficulty of diagnosing 
that by no means infrequent entity without roentgenologic aid ! By the same 
token, unwarranted operations upon the stomach also have been greatly 
reduced and discouraged. Some of my listeners can recall Von Eiselsberg’s 
indictment of “concession gastroenterostomy” of an earlier period. The 
significance and frequency of a “negative stomach” in spite of a history of 
gastroenteric hemorrhage, and the restraint such finding imposes upon the 
surgeon, is now a matter of general knowledge. 

Secondly, equal in importance to such negative roentgenologic findings, 
and in a sense more dramatic and significant, if by no means as frequent, is 
the visualization of a lesion in the stomach or its contmuations. The former 
ever recurring problem of location, extent, depth and such complicating factors 
as hourglass deformity, accessory pocket, impaired or accelerated motor 
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function, associated spastic phenomena and dilatation or contraction of the 
organ, was resolved in one fell swoop. On the heels of this salutary develop- 
ment followed other diagnostic achievements, such as tire demonstration of 
multiple gastric lesions and their possible nature, coexisting gastric and duo- 
denal lesions, the meniscus sign complex, which is so important in the recogni- 
tion of ulcerating carcinomata of whatever size, and the fruits of studies of 
mucosal relief. 

In the third place, the disclosures in the roentgenologic examining room 
revealed our former unfamiliarity with the not infrequent atypical forms of 
gastroduodenal ulcer from the standpoint of symptomatology, to say nothing 
of the benign masquerades of gastric carcinoma, the asymptomatic nature of 
benign tumors of the stomach, duodenum and small bowel, apart from anemia, 
and gross or occult bleeding. Time does not permit me to go into a detailed 
consideration of this intriguing phase of the subject. 

While much continues to be written about the problems of gastric diagnosis 
in patients who have never undergone operation on the organs of the digestive 
system, the general clinician or gastroenterologist of wide e.xperience realizes 
only too well that our most difficult field, frequently taxing all our diagnostic 
and therapeutic resources to the utmost, is the one concerned with late sequelae 
of gastric surgical treatment. Here the possibility of recurrent ulceration, 
disturbances of motility through mechanical derangements for one reason or 
another, significant morbid physiologic and nutritional changes, psychoneurotic 
state, singly or in variable combinations, may be present. In the absence of 
concrete knowledge concerning the nature of the original lesion, if any, the 
type of operation carried out, the skill and experience of the surgeon or the 
nature of any possible early postoperative complication, the internist must 
depend much upon what roentgenoscopic and gastroscopic examinations reveal. 
Even then careful observation in the hospital may be necessary. Without 
such modern technics how else could the medical consultant detect with cer- 
tainty, short of exploratory incision, the normal luminal outline of the stomach 
and duodenal bulb, which is strongly suggestive that the operation was un- 
necessary, dysfunction of the gastroenteric stoma or jejunal loop, defect in 
the gastroenteric stoma, a grave technical error such as a gastro-ileostomy, or 
the presence of a diffuse or the more circumscribed perianastomotic form of 
gastritis? Reveahng as such diagnostic aids usually are, one must be cogni- 
zant of certain inherent difficulties following operation which I shall point 
out shortly. 

In my opinion a gastroscopic examination is indispensable in the detection 
of gastritis in all its forms, whether primary or secondary. The frequent 
association of gastritis with gross benign and malignant lesions of the upper 
part of the digestive tract and the important role such lesions may play in 
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late postoperative sequelae are now a matter of record. Gastroscopic ex- 
amination also is singularly effective in the visualization of acute and chronic 
shallow gastric lesions which may give rise to pain or hemorrhage, in most 
reliably assessing the effects of treatment and frequently in determining the 
malignant nature of a circumscribed ulcerative or small tumefactive lesion; 
and while on tlie subject I am reminded of the value of esophagoscopic examina- 
tion in confirming the roentgenologic diagnosis of a hiatal hernia and the 
presence or absence of inflammation (esophagitis), ulceration or cicatrization. 

From the foregoing observations one might wonder how we carried on as 
well as we did in the period antedating these modern technics. However, I 
feel confident that those of you whose clinical training was contemporaneous 
with my own are better clinicians on that account, so that you are not slavishly 
dependent on laboratory methods, which often may fail. Through sheer 
necessity you have developed the art of thorough and concise history taking 
and meticulous physical examination. In other words, you have made, and 
continue to make, proper use of brain, eyes and hands, which are just as es- 
sential to successful diagnosis today as in the past. I fear that recent genera- 
tions may not be sufficiently mindful of this fact. 

Some one has well said that there is no royal road to diagnosis. There will 
always be errors of omission and commission, even on the part of the most 
expert roentgenologist or endoscopist, which errors are increased when he is 
working under pressure or is unduly fatigued. As previously stated, a small 
percentage of lesions are not possible of visualization. When laboratory 
findings are not consistent with the clinical evidence the circumspect clinician 
takes nothing for granted. Just as the “negative stomach” may not exclude 
the presence of an active ulcer, a bulbar deformity, for example, does not 
necessarily imply the presence of an active ulcer. A juxtapyloric lesion in 
association with a significant bariiun residue, but without associated visible 
filling defect, would make consistent a roentgenologic diagnosis of obstructing 
duodenal ulcer even though the clinical evidence may point overwhelmingly 
to an obstructing carcinoma. And there may be frank clinical evidence of 
gastric retention when the roentgenologic examination and barium motor 
meal fail to confirm it. Clinicians have also pointed out that the complete 
disappearance of an ulcerous lesion after treatment does not necessarily imply 
its benignancy. The possibility of mismterpretation of roentgenologic find- 
ings after operation on the stomach is even greater because of defects produced 
by the operation itself which may be indistinguishable from actual lesions. 
Stomal ulcers frequently fail of detection; however, the frequent demonstration 
of a malfunctioning gastroenteric stoma, coupled with the clinical evidence, 
usually makes a positive diagnosis of such a lesion logical. 

As regards gastric carcinoma, a gastric defect due to persistent spasm oc- 
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casionally is the cause of erroneous diagnosis. A lesion on the posterior wall 
and pars cardiaca, so-called high-lying cancer, can easily be overlooked, 
although the anamnesis and results of gastric analysis strongly point to its 
presence. In carcinomas thus located, with the exception of the scirrhous 
type. Miss Sawyer has repeatedly called our attention to the momentary ob- 
struction at or below the level of the cardia on passage of a 14 F. Sawyer tube. 
The stomach is quite empty altliough there are remnants of the test meal 
admixed with mucus and small amounts of blood due to oozing from the 
ulcerated surface. Often there is an associated fetid, foul, rather fleshlike 
odor to the small volume of contents aspirated. Such findings are highly 
suggestive of the presence of a high-lying lesion, occasionally overlooked on 
the initial roentgenoscopic survey, the presence of which, however, is almost 
invariably corroborated on repeated roentgenologic or gastroscopic exami- 
nation. 

With considerable gratification I have already pointed to the diagnostic 
advantages peculiar to gastroscopy, but such procedure, like roentgenoscopy, 
may fail us at times, for reasons best known to this audience. From my own 
observation the difficulties encountered are those abnormalities, congenital 
and acquired, which preclude passage of the tube, the presence of so-called 
blind areas which makes visualization of the involved area difficult or impos- 
sible, the presence of mucus, food or fluid, which interfere with proper ex- 
amination, and so forth. Even if the lesion is visualized, the interpretation 
of its exact nature may be equivocal or impossible in the absence of biopsy. 
And last but not least, it must always be remembered that the most significant 
and frequently occurring gross lesion, namely duodenal ulcer, is beyond the 
reach of the instnunent, to say nothing about the difficulties of visualization 
of a juxtapyloric lesion, especially a benign one. 

Regardless of the achievements of reoentgenoscopic and endoscopic methods 
of diagnosis, for which we internists are duly grateful, and regardless of the 
few shortcomings which I have pointed out and of which we are more or less 
cognizant, both procedures should be regarded by their proponents as com- 
plementary and not competitive, as one of your members so wisely stated 
recently. Unwarranted claims and imdue enthusiasm for the endoscopic 
method will do much to discredit a deserving technic which has so much promise 
for the future. The restraint manifested in more recent contributions and 
texts on gastroscopy is commendable. It is also gratifying to realize tliat the 
great majority of the members of your organization are first of all internists 
or surgeons, which makes for progress, proper perspective and “thought 
processes not limited to the internal boundaries of the peritoneal cavity.” 
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FLEXIBLE TUBE ESOPHAGOSCOPY 

Edwin Boros, M.D. 

New York, N. Y. 

The value of esophagoscopy as a diagnostic procedure has long been es- 
tablished. Its importance in the recognition of esophageal disease or neoplasm, 
as well as local manifestations of general disease, removal of foreign bodies, 
biopsy, application of local treatment, surgical removal of tissue and the 
dilatation of stricture is universally accepted. 

Unfortunately, the passage of an esophagoscope in the past has been limited 
to those, who by virtue of special training and skill were able to carry out this 
difficult procedure, and not without oft felt fear and trepidation have patients 
been subjected to such an examination. For the ordeal of instrumentation 
echoed its dangers in a not so infrequent calamity — which left memories to 
both family and physician alike. 

Dangers inherent in anatomy and function underlie the problems of techni- 
que. Broyles said “No attempt should be made to pass a rigid esophago- 
scope in a patient until the operator has familiarized himself with the normal 
anatomy of the region and has become accustomed to the use of the instrument 
by passing it on dogs and cadavers”. Clerf underscored the importance of 
direct vision in carrying out the procedure, which represents the general view 
of endoscopists employing rigid tubes to-day. That the esophagus is surgically 
one of the most intolerant viscera in the body has been justly recorded by 
Jackson. He stated further, “Passing the cricopharyngeus muscle is the most 
difficult and dangerous part of esophagoscopy — ^anaesthesia helps little if at 
all”. With a stiff instrument, were pressure to be exerted blindly against 
the pharynx rather than along the natural passageway through the pyriform 
fossa, the esophagoscope will go into the mediastinal tissues with probably 
fatal consequences. A mere microscopic tear may be the starting point for 
the invasion of microorganisms with resultant mediastinitis. 

How can the difficulties and dangers of esophagoscopy so universally 
recognized be overcome? Can the technique of instrumentation be so simpli- 
fied as to encourage its more widespread use by insuring greater comfort and 
safety to the patient as well as facility to the examiner? 

The answer is in the affirmative and is the result of efforts extended along 
the line of overcoming the main hazard to instrumentation of the gullet, the 
cricopharyngeus muscle. This is the bulwark that has to be traversed and if 
accomplished with simplicity and without trauma, the avenue of approach 
beckons to the effortless completion of the attempted diagnostic or therapeutic 
endeavor. 
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The feature of the new instrument is embodied in the softness and extreme 
morability of its spiral tip. It must be stated in all frankness, that material 
shortages and manufacturing difficulties have left much to be wanted in the 
attainment of the goal envisaged, a strong durable tip. It is hoped, very 
shortly, to be able to announce its completion and presentation in conformity 
with proper specifications. In no small measure have these production diffi- 
culties stood in the way of further research and progress. And yet in the face 
of these obstacles, even at times working with imperfect units, it has been 
possible to effect safe, easy, successful esophagoscopies in over 350 patients. 
This work has been carried out at the New York City Cancer Hospital, Bronx 
Hospital and Bellevue Hospital. 

Patients were chosen at random, only those with hazardous contraindica- 
tions being excluded as prospects. In this way a truer assessment of the 
technical advantages and limitations were hoped to be achieved. Age was 
no drawback although extreme debility was regarded as such. Subjects with 
lung tumor, tracheal distortion, pleuritic effusion, high or low lying esophageal 
lesions, mediastinal tumor, etc. were listed as subjects of intubation. Indeed, 
some with old electrocardiographic changes were included. And this went on, 
not without that uneasy feeling, which only the joy of accomplishment could 
satisfy. Emphatically, this citation is by no means recommended as a guide 
to indications for the procedure. 

In only six instances out of this number was it not possible to effect a 
satisfactory technique. Two of these could neither understand nor speak 
English and in consequence could not be prevailed upon to keep their mouths 
open nor their tongues out. One patient refused to swallow, and the remaining 
three presented high lying lesions which interfered with the insertion of the 
instrumental tip. As for the rest, no difficulties whatsoever were encountered 
in passing through the pharyngeal pinchcock, each case — adding to the delight 
of the previous one. 


TECHNIQUE 

A word or two of warning first; The choice of patients should exclude those 
with fever, bad hearts, dyspnea, aneurysm and extreme debility. A high 
lying lesion is a contraindication to the introduction of the flexible esophago- 
scope. Visual guidance at the outset is indispensible in such patients. These 
are however in the minority. 

The patient receives neither food nor drink on the morning of the examina- 
tion. Two successive doses of one and a half grains of luminal are administered 
hypodermically at one hour intervals to be followed in a half hour by one 
fourth grain of morphine sulphate and one hundreth grain of atropine 
sulphate. One-half hour later the throat is sprayed with 10% cocaine without 
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adrenalin, which is repeated again after five minutes. The patient is then 
subjected to a lecture consisting of a few honeyed words of relaxation; the 
sweeter tlie better. This is iinportanl. So much so that if it is unimpressive 
or omitted, it will invariably guarantee a rough session. 

With the patient lying on his left side (the Schindler position) and his head 
resting on a pillow as first suggested by Benedict, the flexible tip is guided 
into the mouth towards the pharyngeal waU. The patient is told to swallow 
and simultaneously pressure of the instrument is effected as the head is ex- 
tended by the assistant. No forcing is attempted or required. Should there 
be some pharyngeal resistance, a few words of appeasement will be followed 
by relaxation and easy penetration of the pinchcock. The patient is either 
left in this left sided position or rolled over on his back. In the latter case, 
the edge of the table should lie astride the middle of his scapula, permitting 
free movement of the head by the assistant as directed by the operator. The 
straightening combination, consisting of an open cannula and olive tipped 
trocar is inserted into the lumen as a to and fro movement of the outer tube 
favors installation of the latter. The obturator is finally withdrawn leaving 
the outer tube and rigid cannula in situ through which visualization and 
instrumentation may be accomplished. Deeper insertion into the gullet 
takes place under direct visual guidance. As the lower esophagus is reached, 
especial care is exercised, for the organ veers anteriorly and to the left. A 
partial withdrawal of the straightening caimula reestablishes a pliable tip 
which can readily be insinuated into the gastric cavity. Angulation of the 
plane of the stomach with that of the esophagus imposes at times a formidable 
obstacle to the introduction of the rigid cannula into the lumen of the scope 
in this region. Under no circumstances is force to be used. At the comple- 
tion of the examination the instrument is withdrawn, during which continued 
inspection of the interior of the swallowing tube is carried out. 

It is not to be assxuned that employment of the flexible esophagoscope 
implies blind introduction. Visual aid is relied upon at the earliest possible 
moment. One cannot see around curves unless a lens system is used. Such 
is not resorted to in this instrument. At the earliest opportunity the instru- 
ment is brought into a straight line as described. This is accomplished just 
as soon as the cricopharyngeus is penetrated. Let us contrast this procedure 
with a description of instrumentation with the rigid tubes as described by 
Jackson. “The instrument is guided into the right pyriform sinus for 2-3 
cm. (under guidance of the eye) when it comes to a full stop and the lumen 
disappears. This is the tonically closed crico-phar 3 mgeus. Moderate pres- 
sure is now made against the (closed) muscle and after a few seconds or a 
minute or two of waiting a lumen {usually) appears. A filiform bougie may 
have to he inserted to make sure of a lumen ahead”. As can readily be seen. 
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the rigid tube protagonists do confront situations where vision alone does not 
suffice. Points of anatomic arrest present themselves from time to time, 
when probing for direction is essential, and not too rarely has a general anaes- 
thetic to be resorted to for the fulfillment of a successful procedure. 

At no time, in over 350 esophagoscopies has there been any need for the use 
of filiform bougies or general anaesthetics while using the flexible tube. Up 
to the time of the development of the flexible esophagoscope, instrumental 
exploration of the gullet could only be accomplished by the expert. Many an 
aspirant in this field of endeavor was constrained to forego his ambition in 
this line because of failure and misfortune. As a result, the limited few, in 
whose hands this important method reposed were soon found outside the pale 
of the gastroenterologist, and esophagoscopy assumed the aspect of a superior 
surgical approach. The intimate position of this type of manipulation in 
the field of gastroenterology was kept alive by a few skilled and adventurous 
workers — ^namely Schindler, Paulson, Benedict amongst others. They were 
able to master the imposing technical difficulties, combining their skill on the 
one hand with their knowledge of gastroenterology on the other. It is palpably 
apparent, that no attempt is made to revolutionize or disrupt so called spheres 
of influence or activity or in any way harness methods outside of the reahn of 
the gastroenterologist. It is intended however, to simplify the activities of 
the latter as well as that of the endoscopist and most important of all to insure 
comfort and safety to the patient. 

Anyone who has passed a flexible gastroscope will find it just as easy to 
insert a flexible esophagoscope and with equal safety. Internes, after a 
single demonstration have succeeded in doing so. This does not mean that 
rough handling or reckless abandon would not invite calamity. Any obstacle 
to the free and easy passage of the instrument calls for an interruption of the 
process. At no time is forcing to be countenanced. Sterility of instruments 
must be maintained. 

Today we stand on the threshold of a new dawn in the exploration and 
treatment of diseases of the esophagus. Tliis is my earnest and considered 
opinion. The practicability, safety and ease of esophagoscopy by means of 
this new flexible esophagoscope has been amply demonstrated. At the present 
time, there remains a mere question of minor manufacturing details of a 
mechanical nature. A much more durable instrument than the ones originally 
experimented with have been promised by the manufacturer and will be avail- 
able shortly. With its use, there unfolds before us a wide expanse, a fertile 
field, no longer to be feared and avoided, but one urging more and more 
endeavor. 
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THE COMPARATIVE BUFFERING CAPACITY OF INTACT AND 
PRE-DIGESTED PROTEIN* 

Jerome S. Levy, MD., F.A.C.P. 

Unhersily of Arkansas, School of Medicine, Little Rock, Arkansas 

INTRODTJCnON 

In a previous study, Siler and P demonstrated the intragastric buffering of 
gastric acid by a solution of a protein bydrolysate.f Later, I" reported the 
excellent results obtained with its use in the treatment of bleeding peptic 
ulcers. Shortly afterwards, Co Tui and his associates® stated that the pH 
and acid values in their cases “were in good agreement with Siler and Levy” 
and demonstrated the beneficial effects of protein hydrolysates when used in 
the treatment of intractable peptic ulcers. More recently, Hodges* reported 
that the use of a hydrolysate “appeared more efficacious than a conventional 
dietar}'’ program in producing a remission.” He further stated that “in 
every instance, the gastric content was rendered free of ionizable hydrochloric 
acid as determined by Toepfer’s reagent. 

Free hydrochloric acid remained absent for an average of 70 minutes, the 
range being from 30-120 minutes.” Kenamore and his co-workers® concluded 
that increasing the protein content of the diet produced more rapid improve- 
ment in peptic ulcers and that the protein hydrolysate used was effective in 
maintaining nitrogen balance and producing rehef of pain. On the other 
hand, Rossein' found that, “while the hydrolysate rendered the gastric con- 
tents free of hydrochloric acid, there was a later rise above the fasting levels.” 

Bockus’ stated that “the buffering action of the amino acid mixture under 
discussion is not uniform in all patients and the antacid value of the newer 
hydrolysates remains to be tested. There is no proof at hand to indicate that 
the buffering action of the protein hydrolysate administered every two hours 
as originally advocated by Co Tui is superior to or even as efficient as the 
neutralization of gastric acidity which is accomplished by the orthodox ulcer 
management. Little is known of the secondary gastric secretagogue effect of 
various amino acids mixtures now commercially available.” 

MEIHODS 

In order to clarify the value and limitations of a protein hydrolysate in the 
treatment of peptic ulcer, several studies have been instituted at the University 

* Research Paper No. 850, Journal Series, University of Arkansas. 

Tl^ study was made possible by a grant from Mead Johnson Company, Evansville, Indiana. 

Read at the Annual Meeting of the American Gastroenterological Association, Atlantic City, April 
30, 1948. 

t Amigen, Mead Johnson Company. 
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of Arkansas School of Medicine. The first of these is being presented today. 
It was decided to re-investigate the buffering capacity of a hydrolysate; 
namely, “protolysate.” Twenty patients who had a good response to the 
secretory stimulus of histamine were selected for the study. The diagnoses in 
the twenty cases were ; eight had no disease, duodenal ulcer two, pyloric ulcer 
one, diverticula of the duodenum two, schizophrenia in remission two, hy- 
pertension one, recovery after pneumonia one, rheumatoid arthritis one, 
latent syphilis one, and clironic alcoholism one. The histamine was injected 
subcutaneously in a dose of 0.1 mg per 10 kilo of body weight. A Levin or 
Rehfuss tube was passed in the morning after a 12 hour fast and fasting con- 
tents emptied. The position of the tube was checked by fluoroscopy. The 
histamine was injected and aspirations made every ten minutes for ninety 
minutes. Then the stomach was emptied, lavaged with normal saline, again 
emptied in 15 minutes and a second injection of histamine given. The same 
number of aspirations was made again. The gastric contents were tested for 
free acid by titrations with N/10 NaOH, using Toepfer’s reagent for the 
indicator; for total acidity using phenophthalein for indicator; for pH using a 
quinhydrone potentiometer for the determinations. On the second morning, 
the patient was given 300 cc of a 10% solution of protolysate to drink at the 
same time the histamine was injected. After the ninety minutes aspiration, 
the stomach was emptied and washed out with saline. Fifteen minutes later 
the stomach was aspirated again and the test was repeated using 300 cc of 
nfilk. On the third morning the patient was given 300 cc of a 10% mixture 
of pure casein in water at the time of the histamine injection. The different 
solutions were drunk by the patient to avoid any remaining in the tube and 
thus possibly affect the findings. Rivers, Osterberg, and Vanzant® have 
shown that a second injection of histamine will be followed by secretory 
response similar to the first. In this series, a second injection produced a 
secretory response which compares very closely with the first one (Fig. 1). 

RESULTS 

Protolysate completely buffered free acid for 30 minutes in all instances; 
milk only for 10 minutes. Casein failed to buffer two of the twenty cases in 
the ten minutes period and the number of instances without free acid fell 
rapidly thereafter. All of the protolysate group showed an absence of free 
acid at 30 minutes, as compared to 12 of the milk group and 9 of the casein 
group. At 40 minutes, 16 of the protolysate group as compared to 5 of the 
milk and 6 of the casein groups showed anacidity. At 50 minutes, the com- 
parison continues to demonstrate better buffering by pre-digested protein. 
After this time period there is not any significant difference. Comparison of 
the pH values reveals a similar picture (Fig. 2). In this study, free acid was 
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absent in all instance when the pH was 3.0 or above except in four aspirations, 
all in case 2. The protolysate group maintained a higher pH longer than 
either of the intact proteins. 

Hollander® proposed the term “proteolytic neutralization point” for that 
pH at which pepsin activity is lost. This is a pH of 5.0. However, he states 
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that at pH of 4.0 there is but 10% of peptic activity remaining. It is to be 
noted that protol 3 ^sate maintains the pH at the higher values closer to this 
proteolytic end point for longer periods of time than either milk or casein, 
even though the latter may also show an absence of free acid. It is of interest 
to note that the average pH value at 90 minutes was practically the same with 
both the protolysate and the milk groups indicating that they have equivalent 
secretagogue effect. 

A statistical study of the data further establishes the significance of these 
observations. Comparison of the standard deviation (Chart 2) at each time 



Fig. 2. The Above Cueves Reeeesent the Average pH at Each Aspieation Period m Each 

Group 

It is to be noted that the pH at 90 minutes is the same in the protolysate and the milk groups. 

interval for each of the substances used reveals that this deviation is about 
equal, indicating an equal variability of the data. Chart 3 is a summation of 
the statistical data designed to show whether or not the differences are signifi- 
cant. Any value of 3.0 or greater indicates a statistical significance; or as 
expressed in terms of chance, if the value is 3.0, the chance of there being no 
difference between the two compared averages is only one in one thousand. 
In this chart we have compared the differences in the average free acid and 
pH values for protoiysate, milk and casein. At the 30 minutes period, there- 
fore, there is a value of 3.0 or greater indicating a statistical difference between 
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CHART 2 

Average values at:d standard deviation of free acidity and pE at each aspiration period 


The similarity of the standard deviation of each group indicates the variability in the data is 
comparable. 
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CHART 3 


Significance Ratio: A statistical analysis of the comparison of the differences in the free acid and pB 
values for Protolysaie, Milk and Casein 
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Protolysate and milk, either when measured by the free acid or by pH. There 
is an even more significant difference between Protolysate and casein and thus 
between predigested and intact protein. 

The fasting free acidity in all cases ranged from 0° to 86° with an average 
of 20°. The free acidity was higher than the fasting after 50 minutes in each 
group. At 90 minutes, the free acid of those receiving histamine alone ranged 
from 10-96 with an average of 45 degrees; in the protolysate group the range 
was from 0-110 with an average of 52 degrees; in the milk group, the range 
was from 0-84 witli an average of 36 degrees; in the casein group, from 0-94 
with an average of 48 degrees. 

It is to be noted that there is a higher free acid value at 90 minutes with 
Protolysate than with the other two materials, but that the pH values were 
identical. There is no significant difference, statistically speaking, between 
any of the values since our significance ratio is consistently less than 3.0. 

CHART 4 


Number of cases whose free acid at 90 minutes was higher than the fasting free acid (20 subjects) 
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H = Histamine alone. 

P = Histamine and protolysate. 
M = Histamine and milk. 

C = Histamine and casein. 


Thus, there is no basis for concluding that at 90 minutes at least, predigested 
protein has a greater gastric secretagogue effect. 

COMMENT 

In our first report, Siler and I stated that Amigen, which was the hydrolysate 
used, buffered free acidity for a significant period of time. The observations 
(Fig. 2) reported here confirm this -statement even in the presence of the 
strong and uniform stirnulus to gastric secretion afforded by the injection of 
histamine. The present findings indicate that at least one of the protein 
hydrolysates, namely protolysate, is a satisfactory antacid. 

Kirsner and PahneP® reported a pH range of 1.51 to 1.48 following hourly 
feedings of milk and cream. They increased the protein content with casein 
but altered the pH values but slightly. They stated that increasing the 
protein content of the feeding did not elevate the gastric pH. The present 
observations, also, indicate that fortifying the milk with casein would not be 
an effective method of raising the pH of the gastric contents. On the other 
hand, it is indicated that a pre-digested protein would be more effective. A 
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study of the gastric pH throughout the day following the ingestion of milk 
and cream and protolysate is now in progress. 

The orthodox plans of ulcer management mentioned by Bockus call for 
hourly feedings with, in most instances, antacids given between these hourly 
feedings. On tlie basis of our first findings', I used the hydrolysate as an 
antacid as well as a protein on an hourly feeding schedule in the usual “ortho- 
dox” manner. The results in treating bleeding peptic ulcers were very satis- 
factory as I reported.^ The present observations also suggest that the hydroly- 
sate be given on a hourly schedule and not on the two hourly schedule as 
used by Co Tui and his group. In this way the maximum buffering effect of 
the hydrolysate is better utilized. 

The main advantage of a nitrogenous preparation over the chemical antacids 
is the increased protein intake made possible by such substances. My own 
observations (to be reported) are in full accord with those of Kenamore, 
Hodges, Co Tui and others of the value of an increased protein intake, even 
though the ulcer patient may not show a definite clinical protein deficiency. 
Such deficiencies are difficult to define. One of the striking effects I have 
noted is the increased sense of well being and an abilily io do a full day's work 
which the patient taking the hydrolysate reports. A positive nitrogen balance 
is necessary for protein regeneration. We must supply the building stones 
necessary to form new protein tissue and to heal the ulcer. By using a pre- 
digested protein, such as Protolysate, we supply an effective antacid and, also, 
a material necessary to cure the lesion. 

CONCLUSION 

1. The observations reported here confirm the previous reports of the 
efficiency of the buffering capacity of an enzymatic hydrolysate of protein. 

2. The protein hydrolysate employed was more effective imder the condi- 
tions of this experiment than either milk or casein in producing high pH 
values of the gastric contents. 

3. Gastric acidity was uniformly higher at 90 minutes than in the fasting 
contents after the ingestion of either milk, casein, or the hydrolysate. This 
suggests that these three substances have equivalent secondary gastric secreta- 
gogue effects. In other words, the pre-digested protein (Protolysate) did not 
exhibit any greater secondary secretagogue effect on gastric secretion than the 
intact proteins (milk and casein). 

4. Observations on gastric chemistry after hourly feedings during the day 
are now in progress. 

The author vdshes to e.xpress his thanks and appreciation to Mrs. Jean 
Meisenbacker for her technical assistance and to Dr. Warren M. Cox, Jr., 
for his statistical analysis of the data. 
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THE COMPARATIVE EFFECTS OF CASEIN FIYDROLYSATE, MILK 
AND MILK-CREAM ON GASTRIC AND DUODENAL BULB 
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From the Gasiro-Intestinal Department and the Gaslro-Intestinol Clinic of the Graduate Hospilal of the 

University of Pennsylvania 

INTRODUCTION 

Hydrolyzed protein has been advocated as a valuable adjunct in the treat- 
ment of both simple and complicated gastroduodenal ulcer.'~“ Among the 
advantages claimed is an excellent buffering action.® - The observations 
thus far reported, however, have been confined to the stomach. The methods 
of study have varied and the conclusions drawn have not been in entire agree- 
ment. Moreover, not all of the subjects have had a chronic gastric or duodenal 
ulcer. Much information is stUl needed, therefore, before the buffering 
capacity of hydrolyzed protein can be properly evaluated as a factor in ulcer 
management. 

The studies reported herein were undertaken: (1) to observe the effects 
of an aqueous mixture of casein hydrolysate, dextrins and maltose on the 
acidity of the contents of both the duodenal bulb and pars pylorica in patients 
with active duodenal ulcer; and (2) to compare these effects with those of 
milk and a mixture of milk and cream. 

MATERIAL 

Eleven patients with dinical and roentgenologic evidence of duodenal 
ulcer were selected from the wards and Gastro-Intestinal Clinic of the Graduate 
Hospital of the University of Pennsylvania. Symptoms had been present for 
from slightly more than 1 year to approximately 20 years. AU had symptoms 
indicative of active recurrent ulcer at the time, or up until a few days before, 
studies were performed. Seven showed roentgenologic evidence of an ulcer 
fleck in the duodenal bulb just before studies were initiated. In aU instances, 
the ulcer was non-obstructive and no other lesion was detected elsewhere in 
the gastro-intestinal tract. Eight were males ranging in age from 22 to 51 
years with an average of 37.6 years. The three females were 16, 32 and 38 
years of age, respectively. 

* Aided by Grants from Mead Johnson and Co. and the Julia M. Keim Research Fund, 
t Portion of Thesis submitted by Dr. Lopusniak to the Faculty of the Graduate School of Medi- 
cine of the University of Pennsylvania in partial fulfillment of the requirements for the decree of 
Master of Medical Science for graduate work in Internal Medidne. 
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Each patient was studied in the morning after a fast of approximately 12 
hours. The specially constructed double-lumen tube devised by Berk, 
Rehfuss and Thomas'® was employed. The patient remained on a horizontal 
fluoroscopic table for the duration of the study, thereby permitting fluoro- 
scopic verification of the position of the tube prior to each extraction. At 
the end of the fasting period a roentgenogram was obtained to record the 
position of the tube. This was repeated at the termination of the study, both 
before and after the introduction of barium through the duodenal limb of the 
tube to outline the cap.'® Specimens were simultaneously withdrawn from 
the pyloric antrum and duodenal bulb through the use of a suction apparatus 
consisting of an electric pump with a manometric attachment. The negative 
pressure employed varied from 25 to 40 mm. of mercury, depending on the 
viscosity of the contents. Samples of approximately 5 cc. each were collected 
at 10 minute intervals for from 20 to 30 minutes and occasionally longer in 
the fasting state, and for a total of 2 hours after the feeding of the test sub- 
stances. 

Each test substance was studied on different days so that observations during 
any one morning in a given patient were restricted to one substance. After a 
more or less basal secretory state had been reached, each of the foodstuffs 
under investigation was ingested by mouth with the tube in situ. The test 
substances consisted of; 

(1) 120 cc, of whole milk. This was administered in the fasting state and 
again after one hour. 

(2) 120 cc. of a mixture (5:1) of whole milk and ordinary table cream. 
This likewise was administered in the fasting state and again after one 
hour. 

(3) A suspension of 30 gm, of casein hydrolysate (‘Trotolysate”) and 30 
gm. of a mixture of dextrins and maltose (“Dextri-Maltose No. 2”) in 
90 cc. of water making a total of 120 cc. of suspension. This was ad- 
ministered in the fasting state only and was not repeated during the two 
hour observation period. 

The amount of each foodstuff and the frequency of administration were 
purposely chosen so as to duplicate clinical methods of treating ulcer which 
utilize these substances. The protolysate-dextri-maltose mixture represents 
the one recommended for general use in the dietary treatment of gastric and 
duodenal ulcer on the basis of the work of Co Tui and his associates.-* Hourly 
feedings of milk or a mixture of milk and cream constitute the keystone of the 
dietary treatment of ulcer employed by our colleagues and by us at the Graduate 
Hospital. It is to be emphasized that we were concerned in this study with a 
comparison of clinical methods and not with the comparative effects of equiva- 
lent amounts and iso-osmotic concentrations of hydrolyzed and native protein. 

* Mead Johnson and Co. Brochure, January 1947. 
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The pH of eacli unfiltered gastric and duodenal sample was determined at 
once through the use of a Beclcman pH meter which employs a glass electrode. 
Following filtration, tlie free and total acidity of each specimen were titri- 
metricaUy estimated using Toepfer’s reagent and phenolphthalein as the 
respective color indicators.'® 

A total of 9 complete and 2 partial studies were obtained on 8 patients 
after the ingestion of protolysate-dextri-maltose. Eight complete studies 
were obtained on 8 patients after milk-cream. Five complete and 1 partial 
study were obtained on 5 patients after milk. Two patients' were studied 
after all 3 foodstuffs. The remainder were observed after the ingestion of 2 
of the 3 substances save for one patient who was available for a single study 
only. 


RESULTS 
Gastric Acidity 

The plotted curve for mean pH of the gastric contents after the feeding of 
protolysate-dextri-maltose differed during the first hour from that for milk 
and milk-cream (Fig. 1) . The mean pH was higher with the casein hydrolysate 
mixture during this period, whereas the plotted curves for aU three substances 
closely approached each other during the second hour. In the curves ob- 
tained by computing the mean pH from the hydrogen ion concentrations, 
casein hydrolysate alone showed an elevation above the critical level of 3.5.'^ 
When expressed as an arithmetic mean of the pH values themselves, the 
duration of effective neutralization by casein hydrolysate was even longer. 
In contrast, milk-cream and milk were strikingly ineffective in significantly 
raising mean gastric pH, however computed (Fig. 1). 

The effective acidity of the gastric contents was less after casein hydrolysate 
than after milk-cream in every sample extracted during the first 60 minutes 
in 5 of the 6 patients who received both preparations. In the sixth patient, 
the gastric pH was higher after milk-cream in the 20 minute sample. The 
pH values obtained from averaging the findings in all 6 patients, however, 
were uniformly greater during the first hour for casein hydrolysate than for 
milk-cream. Statistical analysis indicated, moreover, that the difference in 
the means was significant. 

The pH of the gastric specimens remained above 3.5 for 40 minutes in more 
than half of the 1 1 patients given a single feeding of protolysate-dextri-maltose. 
By way of comparison, the gastric pH remained above 3.5 for 30 minutes 
following each milk-cream feeding in only 1 of 8 patients; at 40 minutes aU 8 
showed a gastric pH less than 3.5. Only 1 of 5 patients had a gastric pH in 
excess of 3.5 after the ingestion of plain milk; in this case the elevation per- 
sisted for only 20 minutes after the first feeding. In no patient whose gastric 
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Fig. 1. The mean, maximum and mim'mum pH of the contents of the pars pylorica before and 
over a period of two hours after (1) a single feeding of protolysate-de.xtri-maltose (PDM); (2) two 
feedings of milk-cream an hour apart; and (3) two feedings of milk an hour apart- The heavier 
graphic line represents the arithmetic mean computed by transposing each pH reading at each 
time interval to its corresponding hydrogen ion concentration and then simply averaging the latter 
and expressing the resultant mean in terms of pH. The lighter graphic line represents the arith-. 
metic mean calculated by simply averaging the actual pH values at each time interval. 
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Fig. 2. The distributioa of the pH values of the contents of the pars pylorica obtained at ten 
minute* intervals over a two hour period after (1) a single feeding of protolysate-dextri-maltose 
(PDM) ; (2) two feedings of milk-cream an hour apart; and (3) two feedings of milk an hour apart. 

free acid was neutralized by casein hydrolysate for 30 minutes or less, did 
milk-cream or milk succeed in elevating the pH above 3.5. 
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None of the samples obtained from the stomach after both feedings of milk 
had a pH in excess of 4.0 (Fig. 2). A few of the samples secured after milk- 
cream were in excess of pH 4.0, but the vast majority showed values less than 
this witli most (70.S per cent) being less tlian 2.5. In contrast, the pH values 
of the samples after casein hydrolysate were more evenly distributed with 
most (56.4 per cent) falling between 2.5 and 4.5. The percentage of gastric 
samples positive for free acid (pH less than 3.5) was definitely less after proto- 
lysate-dextri-maltose (62.S per cent) than after milk-cream (82.3 per cent) 
or milk (96.8 per cent) (Fig. 3). Selection of pH 3.0 instead of 3.5 as the 
critical level for free acid would accentuate these differences aU the more. 


< — ^Electrom0trlc- 


-Colorirneirric — > 


GASTRIC 












BProtoIysate Dcxtnmaltose 
OMUK + cream 
EaWhole mitk DUODENAL 


yM77m/M/n7m7iM/7m/msm 








1— I— K-l H-1— t— I— 1- 


100 eo 60 -10 20 < 0 >20 40 60 60 100 


Fig. 3. The percentage of gastric and duodenal samples positive for free add over a period of two 
hours after (1) a single feeding of protolysate-dextri-maltose; (2) two feedings of nnlk-cream an 
hour apart; and (3) two feedings of milk an hour apart. On the right are tie comparative per- 
centages determined by the use of Toepfer’s reagent (colorimetric). On the left are the comparative 
percentages determined from the actual pH values (electrometric). Those samples which had a pH 
of less than 3.5 were considered positive for free add. 


Despite its superiority as a buffer over milk-cream and milk , the buffering 
of gastric acid by casein hydrolysate was decidedly imperfect in these patients. 
In one patient the gastric pH was never raised above 3.5. The maTirrmTn 
duration of neutralization of gastric free acid was 90 minutes and this occurred 
in only one instance. Moreover, this same subject, studied on another oc- 
casion, showed persistent neutralization of free acid in his gastric contents 
for only 40 minutes. The mean pH of the gastric contents calculated from 
the hydrogen ion concentrations, exceeded the critical level of 3.5 only in the 
sample extracted 10 minutes after the ingestion of the mixture; even when 
computed from the pH values themselves, the mean pH remained above 3.5 
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for only 30 minutes (Fig. 1). Had pH 3.0 instead of 3.5 been taken as the 
critical level for free acid, neutralization as evidenced by mean gastric pH 
would still have been effective for no better than 50 minutes. More than 50 
per cent of the gastric specimens obtained 50 minutes after ingestion of casein 


TEST MEAL TEST MEAL 



FiG.[4. The|mean titrimetric free acidity of the contents of the pars pylorica and first part of the 
duodenum, before and over a period of two hours after (1) a single feeding of protoJysate-dextri- 
maltose (PDM); (2) two feedings of milk-cream an hour apart; and (3) two feedings of milk an 
hour apart. The values from which these graphs W'ere constructed were obtained by titrating the 
respective samples with sodium hydroxide using Toepfer’s reagent as the color indicator. 


hydrolysate had a pH less than 3.5. Half of the samples (50.4 per cent) ob- 
tained during the entire 2 hour postprandial period contained free acid as 
indicated by Toepfer’s reagent; f of these samples were within the pH range 
for free acid (less than 3.5) (Fig, 3). 
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Protolysate-dextri-maltose resulted in secondary stimulation of acid secre- 
tion in the stomach. Beginning 20 minutes after the mixture was fed, the 
plotted curve for mean gastric free acid showed a progressive and continuous 
rise (Fig. 4). This rise was particularly marked in the interval from 90 to 
120 minutes after feeding, even though the mean gastric pH during this same 
period showed little change (Fig. 1). As judged from the plotted curve of 
gastric free acid, milk-cream and more especially plain milk, were also followed 
by secondary rises in gastric acidity. Comparison cannot be made between 
these preparations and casein hydrolysate, however, because the former were 
administered twice while the latter was fed only once during the 2 hour ob- 
servation period. 



Time vn 


Fig. 5. The mean, maximum and minimum pH of the contents of the duodenal bulb, before and 
over a period of two hours after (1) a single feeding of protolysate-dextri-maltose (PDM); (2) two 
feedings of milk-cream an hour apart; and (3) two feedings of milk an hour apart. The heavier 
graphic line represents the arithmetic mean computed by transposing each pH reading at each time 
interval to its corresponding hydrogen ion concentration and then simply averaging the latter and 
expressing the resultant mean in terms of pH. The lighter graphic line represents the arithmetic 
mean calculated by simply averaging the actual pH values at each time interval. 


Duodenal Bulb Acidity 

In the first part of the duodenum the mean pH, computed by determining 
the arithmetic mean of the hydrogen ion concentrations, remained above the 
critical level for free acid (3.5) for 40 minutes after the feeding of casein hy- 
drolysate (Fig. 5). In the case of milk-cream, the mean pH, similarly deter- 
mined, exceeded 3.5 only in the sample withdrawn 20 minutes after the initial 
feeding. The corresponding mean pH after plain milk was stiU less affected; 
the values consistently remained below 3.0. The mean pH calculated from 
the pH values themselves was generally higher for each foodstuff, but especially 
for the protolysate-dextri-maltose mixture (Fig. 5). It should be borne in 
mind, however, that sharp fluctuations in reaction characteristically occur in 
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the contents of the first part of the duodenum of patients with an active duo- 
denal ulcer.^8 The appearance, therefore, of a few high pH readings may 
markedly influence the arithmetic mean arrived at by simply averaging these 
numerical values, especially if the number of observations is not great. The 
influence of such extensive departures from the mode is far less when the 
hydrogen ion concentration corresponding to each pH reading is used as the 
basis for computing, mean pH. 

Despite the generally higher mean duodenal pH after protolysate-dextri- 
maltose than after miDc-cream, the difference in the means at each post- 
prandial interval was statistically significant* only at 30 and 40 minutes; at 


M-9 



Fig. 6. The distribution of the pH values of the contents of the duodenal .bulb obtained at ten 
minute intervals over a two hour period after (1) a single feeding of protolysate-dextri-maltose 
(PDM); (2) two feedings of milk-cream an hour apart; and (3) two feedings of milk an hour apart. 


70 and 80 minutes the advantage actually lay v/ith milk-cream. Of even 
greater import were the results in the 6 patients on whom observations were 
made after both substances. The difference in the means of duodenal pH 
in these patients was without statistical significance at each of the post- 
prandial intervals. 

The distribution of pH values was much wider in the duodenal bulb than 
in the pars pylorica after all three foodstuffs (Fig. 6). Most of the pH read- 
ings following casein hydrolysate, however, tended to cluster around higher 
levels than was true for milk-cream and especially for milk. Furthermore, 
Toepfer’s reagent indicated that free acid was present in 20.7 per cent of all 

* Three times the standard error. 
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the post-prandial duodenal samples after protolysate-dextri-maltose as com- 
pared TOth 35.2 per cent and 74.6 per cent after milk-cream and milk, respec- 
tively (Fig. 3). Even though a larger percentage of these samples had an 
actual pH within the range considered positive for free acid (less than 3.5), 
the percentage was still least after casein hydrolysate. Approximately one- 
third (34.5 per cent) of those following casein hydrolysate, two-thirds (62.5 
per cent) of those following milk-cream, and five-sixths (84.1 per cent) of those 
following milk were within the critical pH range with respect to free acid. 
This discrepancy between the colorimetric and electrometric methods of 
estimating the presence of free acid was even more marked in the duodenal 
bulb than in the pars pylorica (Fig. 3). Especially was this true for the samples 
obtained after casein hydrolysate and milk-cream. The natural amber color 
of the former and the bile-staining of many of the latter apparently interfered 
with accurate interpretation of color changes contributed by the indicator. 

The bufiering action of casein hydrolysate in the duodenal bulb of these 
ulcer patients, in spite of its apparent advantages, was not perfect. The 
mean pH, computed from the hydrogen ion concentrations, remained con- 
sistently above the free acid level (3.5) for only 40 minutes (Fig. 5). Although 
this was prolonged to 70 minutes when the mean pH was determined by simply 
averaging the individual pH readings, complete neutralization of free acid 
(pH above 3.5) was maintained for only 20 minutes in aU 8 patients. At 60 
minutes, half, and at 70 minutes, more than half of the samples contained free 
acid (pH less than 3.5). Furthermore, approximately one-third (34.5 per 
cent) of all the post-prandial duodenal samples were positive for free acid as 
judged from their pH values. A late rise in acidity was also evidenced in 
the duodenal bulb after casein hydrolysate. During the final hour of the 
post-cibal period, the rise in mean duodenal free acid was pronounced (Fig. 4). 
Concomitant with this was a fall in mean duodenal pH (Fig. 5). A similar 
rise in duodenal free add followed milk-cream and milk, but no valid compari- 
sons can be made with that after casein hydrolysate for reasons previously 
given. 


DISCUSSION 

The popidarity of milk as a basic constitutent of the ulcer dietary appears 
to rest principally on its demonstrated ability to neutralize considerable 
volumes of relatively weak hydrochloric add in vitrc.^^ . 20 In vivo, one would 
expect this neutralizing capacity to be augmented by gastric secretory depres- 
sion resulting from the liberation of enterogastrone from the mucosa of the 
small intestine by the milk fat. Yet, several investigators have reported 
that the neutralization of gastric acid by small amounts of milk or mixtures 
of milk and cream fed at frequent intervals, was at best not marked.=‘-=5 The 
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findings reported in this study confirm and extend these observations. The 
hourly ingestion of 120 cc. of plain milk or milk-cream (5:1), especially the 
former, did not remarkably neutralize the acidity of the contents of either the 
pars pylorica or the duodenal bulb in patients with active duodenal ulcer. 

In comparison with hourly feedings of milk and milk-cream, 120 cc. of an 
aqueous suspension of 30 grams of hydrolyzed protein (Protolysate) and an 
equal amount of carbohydrate (Dextri-Maltose No. 2) fed but once in 2 
hours was more effective in neutralizing acidity in both the pars pylorica and 
duodenal bulb of these patients. In the duodenal bulb, however, the differ- 
ences, while favoring protein hydrolysate, were of questionable significance. 
This would suggest that the acidity of the duodenal bulb contents is influenced 
by factors wliich tend to enhance the neutralizing effects of milk and milk- 
cream and to reduce those of casein h 3 '’drolysate. 

One such factor is the relative amount of biliary, intestinal, and pancreatic 
secretion whicli collects in the duodenal bulb during the time the various 
foodstuffs are in tlie stomach and shortly after thej' begin to enter the duo- 
denum. Thus, for example, bile-staining, often of notable degree, was evi- 
dent in many of the. duodenal samples after milk-cream, whereas fewer of 
those after milk were bile-stained and the degree of staining was not as pro- 
nounced. The presence of bile in duodenal samples obtained after casein 
hydrolysate was difficult to appraise because of the amber color of the protein 
mixture itself. Nevertheless, we were not impressed by any remarkable 
deepening of the natural amber color in any of the duodenal samples obtained 
after the ingestion of casein hydrolysate. Another factor influencing duodenal 
reaction is the volume as well as concentration of acid gastric juice which 
eventually empties into the duodenum. Unfortunately, the experimental 
method used in this study precluded measurement of the quantity of gastric 
secretion associated with each of the foodstuffs under consideration. It was 
observed, however, that both gastric and duodenal specimens were more 
readily obtained after casein hydrolysate feedings than after feedings of the 
other substances. Moreover, pronounced secondary stimulation of gastric 
secretion was noted after casein hydrolysate. Still another factor affecting 
the reaction in the duodenal bulb is the rapidity with which acid gastric 
contents enter the duodenum. Here again, unfortunateljq we were unable to 
collect pertinent data because of the method of study. Yet, the fat contained 
in milk and milk-cream would be expected to cause slower gastric emptying 
than the fat-free casein hydrolysate mixture. 

In spite of its demonstrated superiority as a buffer to both milk and milk- 
cream, the casein hydrolysate mixture we employed proved, under the experi- 
mental circumstances of this study, to be an imperfect neutralizer and buffer 
of gastric and duodenal bulb acidity in these duodenal ulcer patients. There 
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is reason to believe that the use of larger doses*®' or administration of the 
material hourly rather than every other hour*®, would improve its antacid 
effects. Very likely, however, few patients would tolerate the distasteful 
mixture for an appreciable period of time if required to take large doses at 
hourly intervals. Increasing the size of the dose would also tend to invite an 
even larger late rise in acidity.*® This assumes special importance because of 
the possibility of gastric and duodenal bulb acidity becoming markedly elevated 
during the long interdigestive period that follows the last feeding at night. 

Other investigators, employing the same preparation of hydrolyzed protein 
we used, have reported more favorable results on gastric acidity.®’ ** Levy 
and Siler’s** observations were confined to normal subjects, some of whom had 
no free acid in their fasting gastric contents. Yet, over half of the cases 
examined by them 60 minutes after the ingestion of 30 gm. of protolysate in 
300 cc. of water showed a pH of less than 3.5. Even when sodium hydroxide 
was added to the hydrolysate solution, free acid, colorimetrically determined, 
appeared after 10 minutes in some subjects. Co Tui and his associates® 
presented data on only one ulcer patient after feedings containing 25 gm. of 
protolysate, a dose approximating the one employed by us (30 gm.). In 
that instance the gastric pH was below 3.5 within an hour after each of 3 
feedings. Three of the 14 gastric and duodenal ulcer patients studied by 
Hodges® had no free acid in their fasting gastric contents. Moreover, he 
determined the presence or absence of free acid solely by colorimetric means, 
employing Toepfer’s reagent as the indicator. Our experience would indicate 
that this method is not entirely reliable in the colored protolysate mixture; 
free add may be considered absent when the actual pH is well within the free 
acid range. 

Long experience on the part of many clinicians has established the value of 
hourly feedings of milk or mixtures of milk and cream in the treatment of ulcer. 
More recent experience with protein hydrolysates has also dearly indicated the 
beneficial clinical effects of these preparations in patients with gastroduodenal 
ulcer.*~*° Since milk, milk-cream and casein hydrolysate were all found in this 
study to be without remarkable redudng effect on gastric and duodenal bulb 
ad(hty in patients with active duodenal ulcer, it would appear that either: (1) 
the clinical improvement following the use of these substances in the treatment 
of duodenal ulcer is due to more than the reduction in gastric and duodenal 
bulb acidity which they achieve; or (2) their effectiveness in reducing gastric 
and duodenal bulb addity is greater than the current standards of measuring 
such effectiveness would indicate. In considering the add problem in ulcer 
we have grown accustomed to thinking in terms of free acid. The latter is 
usually arbitrarily considered as the titratable acidity existent below pH 3.5.*® 
The generally accepted standard for effective reduction of acidity in the stom- 
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ach or duodenum is neutralization of free acid or maintenance of pH above 
the critical level of 3.5. The justification for such a concept of the critical 
level of acid, particularly in the “ulcer-bearing” duodenal bulb, is open to 
question. When the acidity of the duodenal contents reaches certain levels, 
various autoregulatory mechanisms are activated which help defend the duo- 
denal mucosa against possible harm. Thus, at pH 4.0 or below, pancreatic 
secretion is stimulated 2 ®; at pH 2.5 gastric motility and gastric secretion are 
markedly depressed, and at pH 2.0 or below, almost completely inhibited.^^ • 

It may be more in keeping with physiologic activity, therefore, to consider the 
acidity of the duodenal contents critical only when a level is reached which 
significantly influences gastric motility and secretion. 

SUMMARY AOT) CONCLUSIONS 

1. In a selected group of patients with active duodenal ulcer, a single feeding 
of 120 cc. of an aqueous mixture containing 30 gm. of casein hydrolysate more 
effectively buffered and neutralized gastric and duodenal bulb acidity over a 
2 hour period than did 120 cc. of milk or a mixture of milk and cream (5 : l) fed 
hourly over an equal period. 

2. The superiority of the casein hydrolysate mixture over mflk and rtulk- 
cream as a buffer and neutralizer was quite definite in the stomach, but did not 
appear to be significant in the first part of the duodenum. 

3. Under the experimental circumstances of this study, and on the basis of 
the criteria used, the casein hydrolysate-carbohydrate mixture employed was 
an imperfect buffer and neutralizer of gastric and duodenal bulb acidity of 
these duodenal ulcer patients. Fairly marked secondary stimulation of acid 
secretion in the stomach regularly followed the feeding of this material. 

4. It is suggested from the observations made in this study that: (a) the 
clinical improvement repeatedly observed following the use of milk, milk-cream 
or casein hydrolysate mixtures in patients with duodenal ulcer is due to more 
than the reduction in gastric and duodenal bulb acidity which these substances 
achieve; or (b) the effectiveness of these substances in reducing gastric and 
duodenal bulb acidity is greater than the current standards of measuring such 
effectiveness would indicate. 
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INTRODUCTION 

In the course of experiments conducted in this laboratory, it had been 
observed that single injections of mecholyl in dogs produced bloody diarrhea. 
Post mortem examination of the stomach and intestines of these animals re- 
vealed marked hyperemia and edema of the mucosa with numerous grossly 
visible confluent hemorrhages and erosions in the gastric and duodenal mucosa. 

To determine whether repeated daily injections of mecholyl over a prolonged 
period of time might lead to the production of gastric and intestinal ulcers, the 
following experiments were undertaken. 

Mecholyl (acetyl-B-methylcholine) is a choline ester which closely resembles 
acetylcholine, but it is less readily destroyed by the cholinesterase and therefore 
has a more prolonged effect. It has been shown to have a more powerful 
muscarine-like action, and a less marked nicotinic-like effect than that pro- 
duced by acetylcholinek According to Gray and Ivy 2 , mecholyl is one of the 
most suitable choline esters for the stumflation of gastric secretion, being from 
100 to 200 times more potent in this respect that acetylcholine when given sub- 
cutaneously. The secretion evoked by mecholyl closely resembles that pro- 
duced by stimulation of the vagus nerves to the secretory cells of the stomach. 
More recently, it has been shown in this laboratory® that the intramuscular 
injections of mecholyl embedded in a beeswax-mineral oil mixture prolongs the 
continuous gastric secretion in approximately one-third of the dogs, and, in 
most of the others, the juice obtained was more acid and of greater volume than 
that following the subcutaneous injections of mecholyl in aqueous solution. 
The literature on the neuro-humoral aspects of ulcer formation has been re- 
viewed elsewhere^ 

In order to differentiate clearly between erosions and true ulcers as referred 
to in this discussion, an erosion may be defined as a loss in continuity of the 
mucous membrane, which may or may not be associated with hemorrhage. 
It may be superficial or deep ; if it was deep, it was referred to as a crater. A 
true ulcer is regarded as an interruption in the continuity of the mucous mem- 
brane, but is in addition, always accompanied by an inflammator)’' reaction ■ . 

* Supported by a grant from the Blanche E. Hutchinson Research Fund, Faculty of Medicine, 
McGill University. . -u u t 

The publication of the extra photographs in this paper has been made possible through, a gran 
from the Hoffman Laroche Co., Montreal. . 

I G. Rutherfurd Caverhill Fellow in Medicine, McGill University, Faculty of Medicme. 
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METHODS 

The effects of repeated injections of mecholyl were studied in two groups of 
dogs. In the first group of 29 dogs, an aqueous solution of mecholyl was in- 
jected subcutaneously daily. The dosage levels were determined through 
experience to be the maximum each dog could tolerate without collapsing or 
going into shock. This ‘sub-shock’ dose, which was then maintained for the 
duration of each experiment, depended largely on the size and weight of the 
nnima] (Table 1). The daly injections were made at 9 A.M. and the animals 
were not fed, or given water till 4 P.M. The diet consisted of ground red beef ' 
and all animals were allowed free access to water after 4 P.M. Seven of the 
dogs (Table 1) were also given prostigmine along with the mecholyl. All but 
1 of the dogs (dog 51 — ^Table 1) died from the general effects of the drug. 

In the second group of animals (19 dogs) the mecholyl was embedded in a 
beeswax-mineral oil mixture, in order to prolong the effects of the drug. The 
mecholyl in beeswax was prepared according to the method devised to prolong 
the action of histamine by Code and Varco^. The method of preparing this 
mixture has already been described in detail in a previous paper’. This 
mecholyl in beeswax preparation contained approximately 90-100 mg. of 
mecholyl per cc. Dosage levels were again determined through trial to be the 
maximum each dog could tolerate without going into shock. The mecholyl 
mixture was injected alternately into the shoulder and thigh muscles and the 
injections were given daily at 9 A.M. The diet and time of feeding were the 
same as for the dogs which received subcutaneous injections of mecholyl alone. 
There was thus a period of 7 hours after each injection when the stomach was 
empty. All but 4 of the dogs died from the general toxic effects of this drug; 
the remainder were sacrificed (Table 2). 

RESUETS 

The Effects of ike Repeated Daily Subcutaneous Injections oj Aqueous 

Mecholyl 

The experimental data are summarized in Table 1. It can be seen that 
following mecholyl injections, a sequence of pathological changes occurred 
which consisted of marked hyperemia and engorgement of the vessels, inter- 
stitial mucosal hemorrhages with superficial necrosis, erosions, and acute or 
subacute ulcerations in the stomach and duodenum. The dogs were injected 
with 10 to SO mg. of mecholyl daily over a period of 2 to 191 days, and received 
a total of from 2 to 134 mjections. Erosions or ulcers were found in 12 of the 
29 animals studied. 

In almost all instances, marked generalized parasympathetic responses 
accompanied every injection of mecholyl, leading to an immediate collapse and 
death in the first few dogs injected, especially when prostigmine was injected 



TABLE 1 


Effccls of the prolonged administration of mecholyl in aqueous solution 


EXP, 

KO. 

WT. 

1 

i DAILY 1 
1 DOSE 

1 MECnOLYL 

i 

NO. 07 
DOSES 

larE 

RESULTS 

SE3XABJCS 

Stomach 

Duodenum 

1 

hs- 

10 

20-40 

1 

4 

I 

days 

4 

Severe hyper- 
emia 

Severe h}'per- 
cmia 

Died 30. min. after last 
dose. 

2 

15 

40 

1 

5 

■ 

Severe h>"per- 
emia 

Severe hyper- 
emia 

Died 1 hr. after last dose. 
Shock. 

3 

9.1 

10-15* 

2 

2 

Erosions 

1 

1 

Erosions 

Died 30 min. after last 
dose. Shock 

4 

7.8 

10-12* 

2 

2 

Erosions 

Hyperemia 

Died 30 min. after last 
dose. Shock. 

5 

19 

20* 

2 

2 

Erosions 

1 

Mucosal Hem- 
orrhages 

Died 30 min. after last 
dose. Shock. 

6 

20 

10-15 

3 

5 

H)'pereinla 

Hyperemia 

Died 2 hrs. after last in- 
jection. Bronchopneu- 
monia. 

7 

17 

10* 

2 

2 

Mucosal hem- 
orrhages 

Erosions 

1 

! 

Died 20 min. after last 
dose. G-I Tract filled 
with blood. 

8 

15 

10 

3 

5 

Mucosal hem- 
orrhages 

Mucosal hem- 
orrhages 

Died in 30 min. after last 
dose. 

9 

17.5 

1 

10 

8 

10 

Slight hyper- 
emia 

Slight hyper- 
emia 

Died during night. 

10 

17 

30-40 

30 

1 

1 

40 

Erosions 

Erosions 

Healed non-specific pan- 
creatitis rvith adhesions 
to Liver. 

11 

8.6 

20-30 

32 

44 

Craters and 
erosions 

Erosions 

Stomach and intestines 
contained bloody fluid. 

12 

15.2 

i 

30-35 

17 

23 

Mucosal hem- 
orrhages 

Hyperemia 

Died 7 hrs. after last dose 
from massive G-I hem- 
orrhage. 

13 

8.1 

1 

i 

40 

6 

8 

Erosions 

Erosions 

Died from extensive G-I 
hemorrhage. 

14 

18.1 

10-20 

28 

38 

Hyperemia 

Hyperemia 

Peri-pancreatic and peri- 
gastric fat necrosis. 

15 

16.1 

15-20 

31 

41 

No changes 

No changes 

Died from infection. 
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TABLE 1 — Continued 


EXP. . 


DAIEY 

NO. OP 


SESDLTS 

SEUASXS 

KO. 


lECnOLYL 

DOSES 


Stomach 

Duodenum 




mg. 


lays 




16 1 

5 

15-20 

26 

34 

Severe hyper- 
emia 

Severe h>"per- 
emia 

Died in 30 min, after last 
dose. Shock 

17 1 

.6.8 

35 

4 

4 

No changes 

No changes 

Died during the night. 
Bronchopneumonia. 

18 i 

>0 

20-30 

11 

12 

No changes 

No changes 

Died during the night. 
Bronchopneumonia. 

19 : 

15.9 

30-40 

12 

13 

No changes 

No changes 

Died during the night. 
Bronchopneumonia. 




41 



Hyperemia 

Died 7 hrs. after the last 
dose from severe rectal 
bleeding. 

21 

13 

15-20 

52 

68 

Erosions 

Hyperemia 

j 

i 

Died from extensive G-I 
bleeding. 

22 I 

14 

15-25 

72 

86 ■ 

j 

No change 

No change 

! Died during the night; 
bilateral adrenal hem- 
orrhage. 

23 

15 

20-30 

82 

! 96 

Erosions 

Subacute ulcers 

Died 20 min. after last 
dose. Debilitated. 

24 

7.7 

5-10 

IS 



No change 

Bronchopneumonia. 

25 

7.7 

’ 10-15 

5 

5 

No change 

No change 

Died during the night. 

26 

18 

20-40 

96 

104 

Craters and 
erosions 

Mucosal hem- 
orrhage 

Died during the night. 
Hemorrhage into the 
adrenals. 

27 

16.! 

■ 

111 

120 

Erosions 

Mucosal hem- 
orrhage 

Peri-duodenal fat necrosis. 
Died from extensive G-I 
bleeding. 

28 

20 

20-30* 

114 

154 

Subacute ulcers 

Erosions 

sacrificed; debilitated. 

29 

1 

5 30-50* 

134 

194 

Erosions 

Erosions 

Died of extensive G-I 
bleeding. No Malnu- 
trition. 


• Received 0.25-0,5 njg. prostigmine. 


together with this drug. This state of collapse was immediately relieved by 
the subcutaneous injection of atropine. Within 1 to 2 minutes after the mecho- 
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TABLE 2 


EJfccts of the prolonged administration of mccholyl in hcessvax-mineral oil mixture 


EXP. 

WT. 

1 

DAILV 

NO. OF 

TIME 

RESULTS 

SEMARES 

NO. 

1 DOSE 

! 

DOSES 

Stomach 

Duodenum 




1 

days 




1 

'14.5 

1 80-90 

3 

3 

Erosions 

Erosions 

Died 10 min. after last 
dose. 

2 

8.5 

25-60 

5 

13 

Erosions 

Mucosal 

hemorrhages 

Died during the night 
from G-I bleeding. 

3 

8.5 

35-80 

10 

17 

Erosions 

Hyperemia 

Died during the night 
from G-I bleeding 

4 

15.9 

45-125 

1 

6 

6 

Erosions 

Mucosal 

hemorrhages 

Died during the night; gut 
filled with blood. Pneu- 
monia. 

5 

15 

45-125 

6 

6 

1 

1 

Erosions 

Hyperemia 

Died during the night 
from extensive G-I 
bleeding. 

6 

10 

20 

4 

4 

Hyperemia 

1 

Hyperemia 

Died during the night; 
pneumonia. 

■ 

9 

25-40 

12 

13 

Hyperemia 

1 

Hyperemia 

1 

Died during the night from 
e.xtensive G-I bleeding. 

8 

8 

i 

30 

1 

10 

1 

1 

10 

No change 

No change 

Died during the night; 
pulmonary thrombosis. 

9 

1 

20-25 

8 

10 

Erosions 

Mucosal 

hemorrhages 

Died during the night. 

10 

10.9 

40-70 

50 

50 

Erosions 

Hj'peremia 

Died 30 min. after last 
dose. Debilitated. 

11 

10 

25-55 

51 

51 

Erosions 

Hyperemia 

Died during the night. 

12 

6.7 

50-70 

2 

1 

2 

Severe 

hyperemia 

Hj^peremia 

Died from massive G-I 
bleeding. 

13 

6.7 

35-50 

■ 

■ 

Severe 

hyperemia 

Hj'peremia 

Died from massive G-I 
bleeding. 

14 

14 

30-50 

1 37 

1 

37 

Hyperemia 

Hyperemia 

Died 2 hours after last 
dose fat necrosis in peri- 
duodenal fat. 

15 

5.9 

10-35 

71 

73 

Severe 

hyperemia 

Hyperemia 

Died 1 hour after last dose. 
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TABLE 2 — Continued 


HXP. 

KO. 

W'T. 

DAILY 

DOSE 

NO. OF 
DOSES 

TIME 

RESULTS 

REMARES 

1 Stomach 

Duodenum 

16 

17 

kg. 

1 

7 

6.5 

ms. 

30-90 

30-70 

68 

20 

days 

1 

74 

20 

No changes 

No changes 

No changes 

No changes 

Sacrificed. 

Sacrificed. 

18 

S.5 

i 

80-90 

5 

5 

JIucosal 

hemorrhages 

. 1 

Hyperemia 

1 

Sacrificed 1 hr. after last 
dose. Profuse rectal 
bleeding. 

19 

9.5 

80-90 

5 

5 ' 

jSIucosal 

hemorrhages 

Hyperemia 

Sacrificed 1 hr. after last 
dose. Profuse rectal 
bleeding. 


lyl was given, sweating, panting, salivation, lachrymation, retching and exces- 
sive vomiting were noted. 

The vomitus was frequently blood-tinged and occasionally massive hema- 
temesis occurred. Mecholyl also stimulated the contractions of the urinary 
bladder and caused increased gastro intestinal motility which resulted in 
immediate urination and defecation. The stools were well formed at first and 
of normal color and consistency, but within 10 to 15 minutes, subsequent bowel 
movements were looser and blood-tinged and eventually watery, mucoid and 
bloody diarrhea developed of the type commonly seen in human cases of acute 
ulcerative colitis. 

The bloody diarrhea usually terminated in most dogs within 1-2 hours after 
injection, and vithin 8 to 24 hours the stools again became formed and were of 
normal consistency, but tarry in color. In numerous instances (Expts. 11, 12, 
13, 20, 21, 25, 27, 29, Table 1) (after repeated injections), the dogs continued 
to have frequent bloody stools and rectal bleeding which continued for 12 to 
18 hours after injection and finally such animals died from the extensive hemor- 
rhages from the gastro intestinal tract. On post mortem examination of such 
dogs, the stomach and intestines were filled with varying amounts of blood and 
the gross appearance of the gut in most instances was similar to that seen in 
Figs. lA and B. 

The stomach was usually diffusely hyperemic, and revealed multiple mucosal 
hemorrhages, focal areas of superficial necrosis, and erosions. This hyperemic 
discoloration of the stomach was most severe in the fundic portion, which was 
sharply demarcated from the paler pyloric region as seen in Figs. lA and B, 
Beginning sharply at the most pro.ximal end of the duodenum, the hemorrhagic 
involvement of the mucosa extended throughout the entire intestine with 
decreasing severity as the ileum was approached (Figs. lA and B). 

The severity of tlie hemorrhagic changes and superficial necrosis observed 
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at autopsy depended mainly on the time interval between the last injection and 
the time of death. In most instances the mucosal alterations of the stomach 




Fig. 1 

A (upper) and B (lower), severe and extensive hyperemia of the gastro-intestinal mucosa with 
multiple small mucosal hemorrhages and focal necrosis, in dogs ^28 and ^ 17, following the injec- 
tions of mecholyl. Note that the hemorrhagic appearance is more extensive in B. 


and small intestine were most pronounced when death ensued within 3 hours 
after the last dose of mecholyl. In those animals which were found dead 12-18 
hours after the last injection, no changes or only slight hyperemia could be 
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demonstrated in these regions (Table 2, Expts. 10, 17, 18, 19, 22, 24). Similar 
mucosal changes were observed in the large bowel of these animals and will be 
the subject of a subsequent publication. 

Histological examination of the hemorrhagic portions of the stomach and 
duodenum showed marked dilation of blood vessels, especially capillaries and 
the presence of acute, diffuse interstitial hemorrhage into the mucous membrane 
with necrosis of the most superficial layers of the mucosa (Fig. 2). In a num- 
ber of situations, underlying a relatively intact mucous membrane, in which 



interstitial hemorrhage had occurred, focal infiltration by acute inflammatory 
cells was noted, suggesting a focal hemorrhagic gastritis or duodenitis. 

The erosions were multiple and were usually confined to the fundic portion 
of the stomach and were less often seen in the pylorus and duodenum. Mul- 
tiple sections taken through the erosions seen in the gross revealed varying 
degrees of hemorrhage and necrosis of the mucous membrane, but the basal 
layers of the mucosa were intact (Fig. 3A). In several instances, the necrotic 
tissue was infiltrated by polymorphonuclear leucocytes (Fig. 3B). In dog 




Fig. 3A 

Superficial gastric erosion of the outer two-thirds of the mucosa, which is the scat of hemorrhage 
and necrosis (dog 15). Note tliat the basalar l.'iycrs of the mucous membrane are intact. X23. 



Fig. 3B 

Higher power of deep erosions seen in section 3A, showing the remaining inner third of the gastric 
mucosa. Note that the necrotic tissue is infiltrated by polymorphonuclear leucocytes, but that 
there is a sparse number of inflammatory cells in the muscularis mucosa. X84. 
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Fig. 4A 

Twin gastric craters, and multiple scattered superficial erosions in dog ^ 37 after repeated injec- 
tions of mecholyl. Note the resemblance of these lesions to true ulcers. 



Fig. 4B 

Closer view of the craters seen in Fig. 4.A, showing remnants of fresh clotted blood in their bases. 

37 (Table 1, E.\p. 11) twin gastric lesions were noted which, in the gross (Figs. 
4A and B) resembled true ulcers. Microscopic e.xamination however, (Fig. 5) 
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showed them to l)e deep craters or erosions which consisted of a bland necrosis 
of the mucosa in which no inflammatory exudate was present. 

Acute or subacute gastric or duodenal ulcers were encountered in 2 animals. 
Two duodenal ulcers were found in the proximal portion of the duodenum of 
dog 39 (Table 1, E.xp. 23) after 82 daily mecholyl injections, during a period of 
96 days (Fig. 6A and B). 

Terminally, this dog was in a debilitated conditions and died from extensive 
gastro intestinal hemorrhages, IS hours after the last injection. iMicroscopic 
examination of the duodenal lesions showed them to be subacute penetrating 



Microphotograph of gastric craters seen in Fig. 4, showing the deep erosions, which in the gross 
could be mistaken for true ulcers. Note tliat residual mucosal glands still remain and that no in- 
flammoatry exudate is present in mucosa or submucosa. X23. 


ulcers with overhanging edges and a necrotic inflammatory base. The blood 
vessels were hyperemic and the inflammator}'’ exudate extended deeply into the 
submucosa (Fig. 7A and 7B). 

Multiple gastric ulcers in the pyloric region of the stomach together with 
numerous erosions in the fundus were found in dog 51 (Table 1 — ^Exp. 28) 
following 114 injections of mecholyl (Fig. 8A and B). Prostigmine in 0.5 mg. 
doses had been given with the last 10 mecholyl injections. This dog, which had 
lost much weight and was sacrificed when in a debilitated condition, showed the 
presence of multiple acute and subacute gastric ulcers. Fig. lOA and B show 
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an acute superficial gastric ulcer, the base of which was infiltrated by poly- 
morphonuclear leucocytes. The muscularis mucosa was necrotic and the 



Fig. 6 

A (upper) and B (lower) — Two duodenal ulcers and multiple gastric erosions in dog #39 after 82 
mccholyl injections. Note the hemorrhagic appearance of the gastric and duodenal mucosa. 

B — Close up view of the duodenal ulcers showing the over-hanging edges. X23. 


adjacent submucosa was also infiltrated by acute inflammatory cells. In this 
same animal, a definite subacute gastric ulcer with terraced edges, penetrating 




Pholomicrograpli of lesions seen in Fig. 6 , showing the large penetrating subacute duodena! ulcer 
extending through the musculans mucosa into tlic submucosa and superficialiv, at the left, into the 
musculans. Note the over-hanging edges, X20. 



Fig. 7B 

Higher power view of the base of the subacute duodenal ulcer seen in Fig. 7A, showing the over- 
hanging edge and the inflammatory exudate deep in the submucosa. Note the hyperemia of the 
vessel at the left, in the submucosa. XlOl. 
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to the submucosa was present (Fig. 9A and B). The inflammatory process, 
(polymorphonuclear leucocytic and lymphocytic infiltration) had extended 
into the submucosa. 




> / ^ vCvl 
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ip I l)l 


■i. 


A (upper). ^Multiple gastric ulcers in the pyloric portion of stomach and numerous gastric and 
duodenal erosions. Note the hemorrharic appearance of the fundic portion of the stomach. 

B (lower). Closer view of the same lesions, showing the punched-out appearance of some of the 
larger gastric ulcers. 


It is interesting to note that although many of the dogs died from extensive 
gastro intestinal hemorrhages, most of the animals died from the general effects 
of the drug. 
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and the gross and microscopic changes were essentially similar, although no 
genuine gastric or duodenal ulcers were encountered in this group. Other 
lesions in the intestinal tract were, however, produced which will be reported 
subsequently. 

Here again, the death of 7 of the 19 dogs could be attributed to profuse gas- 
tro intestinal hemorrhage, of the remainder 4 were sacrificed and the others 
died of the general toxic effects of the drug. 

DISCUSSION 

The experiments reported demonstrate that repeated injection of mecholyl 
may produce a sequence of pathological changes ranging from interstitial 
mucosal hemorrhage, through erosion to true ulcer formation. The most 
striking feature of these observations has been the hemorrhagic appearance of 
the gut noted at autopsy (Fig. 1). 

The microscopic findings in the numerous sections taken from the gastro 
intestinal tract strongly suggests that vasodilatory action of mecholyl on blood 
vessels was the main factor in the pathogenesis of these lesions. From the 
gross and histological character of the lesions encountered in this study, the 
probable sequence of pathological events appears to be as follows: The marked 
vascular engorgement and hyperemia gave rise to stasis, increased capillary 
permeability and tissue anoxia, which resulted in extravasations of red blood 
cells into the mucosa, and was followed by superficial necrosis of the mucous 
membrane, erosions and eventually led to the formation of true ulcers. 

Additional factors, such as trauma, acidity and malnutrition, probably play 
a part in the genesis of the lesions observed in these experiments. Wolf and 
Wolff® have demonstrated that erosions in man may be induced by trauma 
incident to vigorous gastric contractions in engorged, friable mucous mem- 
branes. In our animals, marked gastric contractions were evidenced by fre- 
quent vomiting immediately following mecholyl injections. The role of acidity 
per se does not appear to be the initiating factor of these lesions. Although it 
has been shown that mecholyl in beeswax can prolong the secretion of a highly 
acid juice in some animals®, gastric or duodenal ulcers did not develop in the 
group of dogs which had received repeated injections of mecholyl in beeswax. 
However, after prolonged and repeated administration of mecholyl, the resist- 
ance and regenerative powers of anoxic mucosa may diminish to a point where 
it becomes more susceptible to the digestive action of the acid-pepsin content 
of the gastric juice. The acid therefore appears not to be of prime importance 
in the initiation of the erosions and ulcers, but may have delayed the healing 
or caused the spreading of mucosal lesions produced by the vascular disturb- 
ances®. 

The dogs in which gastric or duodenal ulcers were found, were terminally in 
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a poorly nourished state. Several dogs which had received a similar number 
of mecholyl injections, but were better preserved physically, did not develop 
ulcers. These observations are in agreement with those of others*®"’*, who have 
called attention to the importance of malnutrition in the development of experi- 
mental ulcers. It has also been suggested that dietary deficiencies and mal- 
nutrition may be important in the initiation and persistance of peptic ulcers 
in man*^"*®. 

The results of the present sudy with mecholyl have demonstrated the impor- 
tance of repeated profound circulatory disturbances as the main factor in the 
initiation of acute gastro intestinal lesions, and therefore reenforce the concept 
of vascular changes as the basis of peptic ulcer formation. 

CONCLUSIONS 

1. It has been shown that hemorrhages, erosions and acute and subacute 
gastric or duodenal ulcers can be produced in dogs by the prolonged daily 
administration of mecholyl. 

2. Vascular stasis, altered capillary permeability, hemorrhage, tissue anoxia 
and necrosis of mucosa are suggested as the sequence of events in the patho- 
genesis of these lesions and additional factors such as trauma, acidity and 
nutritional state have been discussed. 

3. These experiments reenforce the vascular concept of peptic ulcer for- 
mation. 

Acknowledgements are made to Merck & Company for supplying the Mecho- 
lyl; and to Hoffmann-La Roche for suppl)dng Prostigmine. 
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GASTRIC SECRETION* 
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INTRODUCTION 

Earlier studies on the effects of acetyl-B-methylcholine (mecholyl) have 
shown that the administration of small doses of mecholyl subcutaneously 
caused an increase in the volume and acidity of the gastric secretion.^'® Fol- 
lowing the injection of larger doses of this drug, the juice obtained was scanty, 
mucoid, of low acidity or alkaline in character.- - s. ^ s Gray and Ivy- 
noted that the continuous acid gastric secretion produced by repeated small 
doses of mecholyl after reaching a maximum, declined in spite of the continued 
injections, indicating that the secretory mechanism had become refractory to 
the drug. This was recently confirmed by others.® Stavraky^ demonstrated 
that mecholyl was a strong stimulant for the secretion of pepsin. The adminis- 
tration of mecholyl by iontophoresis resulted in an alkaline mucoid gastric 
secretion.^ Following the oral administration of acetyl-B-methylbromide in 
doses of 100 to 600 mg., in man. Wolf and Wolff® reported on increased acid 
secretion which became maximum in 30-45 minutes after the injection of the 
drug and then the acid output quickly fell to its control level. 

In the present series of experiments, in an attempt to obtain a prolonged and 
continuous action, the mecholyl was embedded in a beeswax-mineral oil mix- 
ture, according to the method devised by Code and Varco” for prolonging 
the action of histamine. Since mecholyl had not been administered in beeswax 
before, this study was undertaken to determine the effects of this mixture upon 
gastric secretion as compared to those obtained with large single doses of 
mecholyl in aqueous solution injected subcutaneously. 

METHODS 

A total of 23 experiments were performed on 21 dogs which weighed 6 to 35 
kg. Three of the experiments were carried out on a dog with a permanent 
gastric fistula; the remainder were acute experiments on dogs which had been 
specially prepared. For the acute experiments, 20 dogs under nembutal anaes- 
thesia (25 mg. per kg.) or under a mixture of chloralose and urethane (1 ; 10 
dissolved in 60 cc. of saline and given 3 cc. per kg.) were used in which the 
esophagus and pylorus were ligated and a metal fistula was inserted into the 

• Supported by a grant from the Blanche E. Hutchinson Research Fund, Faculty of Medicine 
McGm Umversity. ’ 

t G. Ruthcrfurd Caverhill Fellow in Medidne, McGill University, Faculty of Medicine. 
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most dependent portion of the stomacli. The dogs were fasted for at least 18 
hours prior to the experiment to be sure tliat the stomach was empty at the 
onset of the experiment. 

In every instance tlie fasting secretion, if any, was collected for 30 minutes 
prior to the injection of mecholyl. The pH of the gastric secretions before and 
after the administration of the drug was determined on the Beckman pH 
meter. Two different preparations of mecholyl were employed and each was 
administered by a different route. 

Subcutaneous Injection of Mecholyl in Aqueous Solution. One gram of dry 
powdered mecholyl chloride (Merck & Co.) was dissolved in 100 cc, of distilled 
water or saline, resulting in a concentration of 10 mg. per cc. The mecholyl 
was then given by subcutaneous injection in doses which varied from 15 to 35 
mg. The size of the dose was determined through e.xperience to be the maxi- 
mum the animal could tolerate without going into shock or state of collapse. 
This ‘sub-shock’ dose depended partly on the size and the weight of each dog. 
These dosage levels were generally much higher than that used by previous 
investigators. The gastric secretions were collected every 15 to 30 minutes 
at the start of each experiment and later at half-hourly or hourly intervals. 

The effects of the subcutaneous injections of mecholyl were studied on 4 dogs 
under anesthesia and on one with a permanent gastric fistula. The dogs in 
this series weighed 6 to 20 kg. In several experiments, the same dose of 
mecholyl or 2 doses of histamine (0.5 mg.) 10 minutes apart, were injected 
subcutaneously into dogs when the initial mecholyl secretion had declined. 

The Injection of Mecholyl in Beeswax-Mineral Oil Mixture. The mecholyl 
in beeswax mixture was prepared in small quantities using 1 gram of mecholyl 
chloride (Merck & Co.) to 8 cc. of 4.8 per cent beeswax in mineral oil mixture 
(supplied by Ayerst, McKenna Harrison). Special care was taken to see that 
the mecholyl was kept dry since it was very hygroscopic. The mecholyl was 
finely ground in a mortar and to it was added 8 cc. of the molten 4.8 per cent 
beeswax-mineral oil mixture. The contents of the mortar were again mixed 
until the mixture was homogenous. The molten preparation was then drawn 
into 1 cc. tuberculin syringes and when the mixture cooled to room temperature, 
the semi-solid mass was injected through IS gauge needles. The mixture of 
mecholyl in beeswax thus obtained contained approximately 90-100 mgl of 
mecholyl chloride per cc. 

This mixture was then injected intramuscularly in doses which varied from 
0.2 to 2.0 cc. with dogs weighing 7 to 35 kg. Here again the size of the dose 
was the maximum the dog could tolerate or the ‘sub-shock’ dose. The gastnc 
secretions were collected at 15 to 30 minute periods at the start of each expen- 
ment and later at 30 to 60 minute intervals. 
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RESITLTS 

The Effect of Subcutaneous Injection of Metholyl. The typical responses 
obtained following a single subcutaneous injection of mecholyl (in aqueous 
solution) are illustrated in Figs. 1 and 2. It can be seen that following the ad- 
ministration of large doses of this drug a rapid secretory effect was obtained 
which was accompanied by the immediate onset of salivation, lachrymation 
and increased gastrointesrinal motility. The secretory response reached its 
maximum within the first half hour and then declined rapidly, lasting a total of 
45 to 90 minutes. This juice was mucoid in consistency and of low acidity 
(pH 4.25-6.66). In the acute expeiimenrs the volume of the gastric secretion 

!■ «. pB ee. 
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Fio. 1 Fig. 2 

Figs. 1 akd 2. The gastric secretory response to single injections of mecholyl in aqueous solution 
in dogs 12 (10 kg.) and 17 (IS kg.) respectively. Note the immediate response, rapid dedineand the 
low aridity of the juice obtained. 

varied from 2 cc. to 17 cc. per hour. A similar response to mecholyl was 
obtained in a dog with a chronic gastric fistula, but the swallowed saliva and 
the regurgitation of bile interfered with the accurate determination of the 
results. 

In 1 dog, the injection of a similar dose of mecholyl after the response to the 
initial dose had declined, failed to elicit an additional secretory response, and 
subsequent injections of histamine were also without effect. Another animal 
was found to be completely refractory to the initial dose of mecholyl and to 
repeated injections of histamine. 

The Effect of Mecholyl in Beeswax. Figs. 3 and 4 illustrate the type of 
secretory response evoked by the single intramuscular injections of mecholyl 
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in beeswax. The gastric secretion obtained in 12 out of 18 dogs following the 
administration of mecholyl in beeswax-mineral oil mixture was of greater 
volume and higher acidity than that observed after the injection of mecholyl 
in aqueous solution, and in 6 of the animals the secretion was definitely pro- 
longed (Figs. 3 and 4). 

In the remaining 6 dogs no response or a scanty mucoid alkaline secretion 
was noted after the implantation of the mecholyl in beeswax. Although the 
amounts of mecholyl injected with the beeswax (20-200 mg.) were in most 
instances greater than the lethal subcutaneous dose for these animals, being 


ce. 



Fig. 3. The secretory response to 0.7 cc. or (approximately 60 mg.) of mecholyl in beeswax in 
dog 1 (12 kg.). Note the continuous secretion and the high acidity of the juice obtained; no further 
response to 35 mg. of mecholyl (aqueous solution), with prostigmine 0.5 mg. X2. 

from 2 to 4 times greater than that given by the subcutaneous injections of 
the aqueous solution of mecholyl, no untoward effects were noticed. In aU 
instances, the salivation, lachrymation and the increased gastrointestinal mo- 
tility commenced 2 to 5 minutes following the injections and lasted longer than 
the gastric secretory response. The general effects to mecholyl were also ob- 
served in the dogs in which no gastric secretion was obtained, indicating that 
the implantation of the mecholyl in beeswax definitely prolonged the mecholyl 
effect in aU the experiments, even in the absence of a secretory response. 

In dogs in which a gastric secretion was obtained, it usually commenced 5-10 
minutes after the injection, reached its maximum in 15-30 minutes and lasted 
30 minutes to 6 hours. In only 6 dogs did the secretion last from 1§ to 6 hours 
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(Figs, 3 and 4) and in the remainder, the secretory response declined rapidly 
in 30 to 60 minutes. The juice obtained was watery to mucoid in character of 
very high acidity (pH 1.0-3 .5) and dearly resembled that seen after vagal 
stimulation (Figs. 3 and 4). In the acute experiments the volume of gastric 
secretion during the first hour varied from 14 to 37.0 cc. (Figs. 3 and 4). In 
the chronic fistula dog, a more copious secretion was obtained in the first hour, 
which was partly due to the swallowed excess saliva, although the pH varied 
from 1.28 to 1.80. 


•Tol. in ce. 



Fig. 4. Effect of 75 mg. mecholyl in beeswax in dog 10 (15 kg.), under nembutal anaesthesia. 
Note that the gastric secretion was continuous for 6| hours and of very high acidity. No further 
response to same dose of mecholyl when initial secretion had declined. 

When the mecholyl secretion had declined, the second injection of a similar 
dose of mecholyl in beeswax produced no further effects in 4 of the dogs (Figs. 
3 and 4), and in 2 of these the further addition of prostigmine (0.5 mg.), 10 
minutes later also failed to elidt a secretory response (Fig. 3) although an in- 
crease in salivation was noticed. 

When a second dose of mecholyl in beeswax was given the 3 dogs which 
showed no secretion following the first injection of mecholyl mixture, no effect 
was obtained. Two of these aiumals were also refractory to histamine injec- 
tions, while a profuse watery highly acid secretion was obtained in the third 
following the histamine injection. 

The 3 dogs in which a scanty alkaline secretion was obtained following the 
mecholyl injection, were also refractory to subsequent doses of mecholyl or his- 
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tamine. The responses to the mecholyl in all these experiments were not 
directly related to the size of the doses injected. 

DISCUSSION 

These experiments demonstrate that the injection of large single doses of 
mecholyl in aqueous solution or embedded in beeswax can stimulate an acid 
secretion in most of the dogs and that the administration of the mecholyl in 
beeswax can prolong tlie secretory response in at least one third of the animals 
tested. 

The type of gastric secretion observed after single large doses of mecholyl in 
aqueous solution was in close agreement with the findings of otheri- ® (Figs. 
1 and 2) although the doses used in this investigation were generally much 
larger than those used by previous workers. The volume and the acidity of 
the juice provoked by the mecholyl in beeswax was definitely greater than that 
noted after the injection of the mecholyl alone, and was very similar to the type 
of secretion obtained by Gray and Ivy- and others^ - with repeated stimulation 
of small doses of mecholyl, indicating that the mecholyl suspended in the bees- 
wax was being slowly absorbed (Figs. 3 and 4), The wateiy mucoid character 
and the extremely high acidity of this secretion closely resembled that ob- 
tained by stimulation of the vagi in dogs.*- 

The failure to obtain a second response with the same dose of mecholyl 
(either in aqueous solution or in the beeswax) or to histamine (Figs. 2, 3, 4), 
suggests that the secretory apparatus has become refractory not only to 
mecholyl, as previously shown by Gray and Ivy" and others®, but to histamine 
as well. Although the exact reason for this refractory state after mecholyl is 
not definitely knovra, it may be due to the severe hyperemia, congestion and 
edema of the hemorrhagic gastric mucous membrane so frequently seen when 
the stomach was examined, both grossly and microscopically, after a single 
large dose of mecholyl. 

In spite of the limited number of dogs used in this study, 4 or approximately 
20 per cent of the series were completely refractory to mecholyl, while another 
4 dogs or 20 per cent responded with a scanty alkaline secretion. Nearly all 
of these 8 dogs were also refractory to subsequent injections of histamine. In 
only one dog did the histamine elicit a marked secretory response of watery 
acid gastric secretion after no response to mecholyl. 

The varied responses in gastric secretion to the administration of mecholyl 
in this study were very similar to the extreme variations in the volume and 
acidity of the gastric juice obtained after the histamine or test-meals in mon- 
keys^® or in man.^^' 
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CONCLUSIONS 

1. The administration of large doses of mecholyl in aqueous solution, or 
embedded in beeswax produces an acid gastric secretion in most dogs. 

2. The intramuscular injections of mecholyl in beeswax definitely prolonged 
the continuous secretion in 33 per cent of the dogs, and in approximately 70 
per cent of the animals, the juice obtained was more acid and of greater volume 
than that obtained following the subcutaneous injection of mecholyl in aqueous 
solution. 

3. The failure to elicit a secretory response to the same dose of mecholyl 
or histamine after the initial secretion had declined, suggested that the secre- 
tory apparatus had become refractory to further mecholyl or histamine injec- 
tions. A possible explanation for this state was discussed. 

4. The variations in response to mecholyl in dogs were similar to those 
observed by other workers following the injection of histamine or test-meals in 
monkeys and in man. 

Acknowledgments are made to Merck & Company for supplying the mecho- 
lyl; and to Hoffmann-La Roche for supplying Prostigmine. 
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PROLONGED ACHLORHYDRIA FOLLOWING DIAGNOSTIC 
GASTROINTESTINAL ROENTGEN STUDIES'": 

REPORT OF A CASE 

M. C. F. Lindert, M.D. and Mioiael F. Koszalka, M.D. 

Veterans Hospital, Wood, Wisconsin and Marquette University School of Medicine, Milwaukee 

Transient achlorhydria of variable duration has been produced after irradi- 
ation therapy for peptic ulcer^"*’. Palmer'® has observed an absence of free 
hydrochloric acid up to 405 days. Prolonged achlorhydria, particularly that 
resulting from diagnostic roentgen studies, has not been previously reported. 
Therefore we feel that the following case study deserves presentation. 

TABLE 1 


Fractional gastric analysis 



JUNE 16, 1943 

JUNE 26, 1943 

JULY IS, 1943 


0 

0 

0 


0 

0 

0 


16 

16 

10 


16 

18 

20 

Degrees free HCl 

0 

20 

14 


0 

12 

12 




30 


alcohol 

alcohol 

alcohol 


10 

16 

20 


8 

12 

23 


26 

18 

24 

Degrees total acidity 

28 

28 

40 


18 

28 

38 


22 

28 

52 




50 


CASE REPORT 

W. C. W., a 30-year old veteran, was hospitalized June 13, 1947 because of a 
history of a recurrent duodenal ulcer initially diagnosed by roentgenographic and 
fluoroscopic examination in April 1943. Subsequent transfers with “repeated x-ray 
and prolonged fluoroscopic examinations” showed a normal stomach, duodenum and 
gall bladder. Fractional gastric analyses with an alcohol test meal were reported as 
shown in Table 1. 

A denuded area two inches in diameter with an inflammatory border was first noted 
on the skin of the lower left posterior thorax in July 1943. It caused an itching and 

* Published Tvith permission of the Chief Medical Director, Department of Medicine and Surgery, 
Veterans Administration, who assumes no responsibility for the opinions expressed or conclusions 
drawn by the authors. 
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burning sensation. On admission the lesion was still present and showed atrophy, 
telangiectasis and pigmentation. Except for the presence of epigastric tenderness 
and repeated absence of free hydrochloric acid within the stomach (see Tables 2 and 
3), the physical examination and laboratory studies were otherwise negative. 

The lesion was excised and replaced by a skin graft. Microscopic appearance of 
the excised skin was compatible with radiation scar. With some improvement and 
20 pound weight gain the patient was discharged from the hospital December 23, 
1947. 


TABLE 2 

Fractional gastric analysis 



JOT.Y H, 1947 

JOLY 21. 1947 

^ NOV. 7, 1947 

DEC. 22, I94T 


0 

0 

0 

0 


0 

0 

0 

0 

Degrees free HCl 

0 

0 

0 

0 

0 

0 

0 

0 




0 



histamine 

histamine 

alcohol 

histamine 


5 

20 

IS 

16 

Degrees total acid- 

9 

12 

5 

8 

8 

4 

9 

6 

ity 

6 

9 

20 1 

6 




16 



TABLE 3 

Nocturnal secretion studies 



OCT. 24, 1947 

KOV. 4, 1947 


cc. 

cc. 

Total volume 

470 

260 

Degrees free HCl 

■ 0 

0 

Degrees total acidity 

22 

30 


DISCUSSION 

The case presented impressed us as an interesting observation from two 
points of view; 

(1) The apparent development of an achlorhydria, persistent for three and 
one-half years, following repeated routine gastrointestinal roentgen studies; and 

(2) The confirmation of the theoretical belief that a prolonged achlorhydria 
can conceivably be produced by irradiation but at the expense of damage to 
the skin and internal organs. 

It appears that frequent concerted attempts to demonstrate a peptic ulcer 
created a true achlorhydria which has persisted for more than forty-two 
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months. We realize that this phenomenon could develop spontaneously. 
However, in an individual who previously yielded normal quantities of free 
hydrochloric acid and then became unresponsive to alcohol or histamine, it is 
reasonable to implicate the radiation. 

Bockus'^ slates “that x-ray dosage sufficient to bring about a prolonged 
reduction in gastric acidity is not without the danger of permanent damage to 
the skin and abdominal viscera and might possibly bring about an x-ray 
cachexia”. This theoretical postulation is confirmed by the case reported. 
Ry, Snell and others--- were not convinced that irradiation therapy for 
gastric hjqDeracidity was of value because of its destructive effect on the gastric 
mucosa. We were unable to evaluate the patient’s clinical response by 
further roentgen studies because of the presence of a roentgen ray dermatitis. 
His symptoms likewise could not be accurately interpreted in view of the 
possible injury to the internal organs or radiation sickness. Furthermore, the 
patient had a confirmed psychosomatic background with emotional im- 
maturity. 


CONCLUSION 

1, A case of prolonged achlorhydria following repeated routine roentgeno 
graphic studies is presented. 
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EDITORIAL 

THE VERY CAREFULLY SELECTED PATIENT 

How often one reads in a paper that the poor results of a certain operation 
could be avoided by “a very careful selection of the patients.” Perhaps the 
autlaor implies that his results have not been so bad as those of other physicians 
because he selected his patients so wisely. How good this sounds, but how 
much does it mean? 

After forty years of reading that patients should be selected carefully, and 
then searching in vain through the article to find a single word as to how the 
author did his selecting, the writer has got to the point where he hates to 
see those two words “carefully selected”; they disturb him. What disturbs 
him also is that the men who keep emphasizing the all-importance of selecting 
for, let us say, subtotal gastrectomy, those patients who will not promptly 
return with a jejunal ulcer, are not gathering the statistics which alone would 
teU us if there is any criterion for the selection of the patients. This is perhaps 
the most important single bit of research work that a gastroenterologist or 
gastric surgeon could have done for us in the last twenty years, but except for 
work reported by Vanzant and her associates^- - in 1933 and 1936, we cannot 
remember that anyone has attempted to give a good answer to the question. 
Incidentally the statistics just quoted showed no correlation between the pre- 
operative acidity and pepsin content of the gastric juice and the incidence of 
recurrent ulcer. 

Many readers may say, “But we do know something about selecting patients 
who have ulcer. Every surgeon fears operating on the very tense nervous 
man, or the young man, or the man with a high gastric acidity. He does not 
so much fear operating on the older man or the man with a penetrating or 
obstructing ulcer or the man with low gastric acidity.” True, but where are 
the statistics to prove that any of these hunches are correct? 

Why does not some earnest young gastroenterologist begin right now, study- 
ing carefully several hundred patients with ulcer before gastroenterostomy or 
subtotal resection or vagotomy, and then following up the results through the 
years? Such a worker should get the help of a statistician who wiU see if there 
is any correlation between the result obtained after surgery and perhaps the 
patient’s age, body build and temperament, or posterior penetration of the 
ulcer, pyloric obstruction, duration and severity of ulcer symptoms, gastric 
acidity, amount of acid secreted in the first part of the night, or the peptic 
activity of the gastric juice. 

Might it not be a good thing if every time a physician or surgeon finds himself 
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saying that patients ought to be better selected, he would stop short and ask 
himself, “Do I really know from long experience and rigid statistical studies 
what the indications are for and against this operation? Do I really know that 
the incidence of jejunal ulcer is less among patients who had a low gastric 
acidity?” It would be wonderful if we, all of us, were to do that. And it 
would be still more wonderful if each of us were to buy a notebook and start 
right now to gather such data as would eventually enable us to say how to 
select those patients for whom a certain procedure will almost always work well. 

We physicians who, being human, tend to be full of biased opinions, hunches, 
prejudices, likes and dislikes and enthusiasms for pet therapies which we think, 
like a loved child, can do no wrong, must constantly at meetings be asking 
ourselves, “Did I speak then as an opinionated layman or did I speak as a true 
scientist from knowledge based on the absolutely honest and expert analysis of 
many data weU gathered?” The writer knows how often under such cir- 
cumstances he has had to say to himself, “WTiat you gave was really only an 
impression, and now you had better keep quiet until you have enough facts of 
observation on which to base an opinion of some value.” 

W. C. A. 
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THE WAYS IN milCH EQUIVALENTS OF A DISEASE 
APPEAR IN A FAMILY 

To the philosophically minded physician interested in unravelling the 
etiology of rare diseases, a helpful technic is the study of the way in which a 
hereditary disturbance Avill affect tire different members of a family. Often in 
this way one can get a good idea of what certain equivalents are. 

In tlie twentieth volume of St. Bartliolomew’s Hospital Reports, published 
in 1884, page 11, Samuel G. Gee reported some remarkable observations on a 
migrainous family. The mother, 70 years of age, had been observed for 10 
years suffering from the following peculiar syndrome: From time to time she 
was seized with attaclcs of great flushing of the face and hands, great coldness 
of the feet, palpitation of the heart, mudi flatulence, and a feeling of impending 
death. The s 3 nnptoms passed off in three or four hours, leaving the skin some- 
what swollen. A few days later it would desquamate, and eventually there 
resulted a sort of chronic eczema of the face. These seizures occurred only in 
cold weather, and usually there were from two to four attacks every winter. 
Later, she went for five years without an attack. Aside from these spells she 
was well. She never had migraine, but from the ages of 30 to 61 years, she 
had attacks of hemianopia lasting some hours, with no vomiting but a glim- 
mering before the eyes. There were no tjqjical scintUlating fortification 
figures. 

The woman’s son, a physician, described to Gee the peculiar troubles of his 
brothers and sisters. The father and his side of the family were free from any 
nervous disorder. The mother, whose iUness has just been described, had a 
sister who, when young, suffered from migraine with vomiting. 

The eldest son, aged 41, when about 9, would wake in the morning from a 
dreadful dream in which he felt “an infinity of chaos” a most frightening sense 
of a hopeless inability to accomplish a task, and a feehng that everything was 
swelling out from a center and then becoming small again. There were some 
visual disturbances and a headache. This trouble ceased at the age of 12. 
Much later in life, if he fell asleep in his chair, he woke with a sense of being 
overwhelmed. 

The second son, aged 38, up until the age of 15, had seizures in which he had 
a sense of an infinite chaos, and of rolling, serpentine forms. Everything 
swelled and got larger and larger, and he had a sense of being overwhelmed, and 
of facing a hopeless struggle. Everything seemed soft and fluffy and round. 
He saw bright colors but never had migraine. 

The eldest daughter, aged 36, from the ages of 13 to 15 had migraine with 
hemianopia and vomiting. Half of the objects seen were obstructed by a yellow 

936 



COMMENT 


937 


or green halo. She had night terrors in which she woke screaming and with a 
feeling of despair, as if "I had incurred a debt which I could never pay.” She 
tended to walk in her sleep. Her hands felt swollen like boxing gloves. 
There was a sensation of things becoming smaller and smaller, receding, and 
then becoming larger again. 

The third son, aged 33, had night terrors from the ages of 14 to 20; he had a 
feeling of a great flood sweeping across his nerves, and he heard a rushing sound. 
From the age of 18 on he had headache, beginning in the morning with dimness 
of sight, followed by glimmering hemianopia, and fortification figures. There 
never was any vomiting. The headaches tended to come only on a clear day 
following dull mild weather. He also felt overwhelmed if he fell asleep; there 
was a state of insensate dread or terror without known cause. 

The second daughter, 30 years of age, was subject from the ages of 10 to 13 
to attacks of migraine with hemianopia but no vomiting. There were feelings 
of things swelling and opening out, of hopeless struggle, of “wooliness” and of 
the hands swelling like boxing gloves. She had frightful dreams, and even at 
times when awake she might feel as if in a bad dream. She dreaded to go out 
alone. Objects looked gray to her when she was in attacks. 

The fourth son, aged 27, from the ages of 15 to 17, was subject to many of the 
feelings already described, but he had no sick headaches. 

Interestingly, the writer who for years has had typical scintillating scotomas 
without headache suffered throughout the early years of his life from these 
same dreams of horror over a task that could not be accomplished. In his case 
a tremendous roll of tape which he was coiling suddenly buckled and went into 
a snarl. Just why this should produce terror it is hard to say but it always did. 
The writer knows well also the nightmare of feeling that the body was swelling 
enormously. These dreams generally came when’he had fever. His sister was 
distressed by the same type of nightmare. The uniformity of these dreams 
suggest that they depend on some pattern of the brain which is perhaps peculiar 
to the migrainous person. 

Many of the women who complain of a certain amount of dizziness together 
perhaps with some feelings of detachment from the world, perhaps feelings of 
chilliness and wooliness of thinking and perception, are relatives of the migrain- 
ous, and some of them will be found, on close questioning, to have had mi- 
grainous headaches in their youth. 

The point made by Gee is a good one and that is that if one is to get a history 
of migraine one may have to go back to childhood or youth. Sometimes one 
can get a history of cyclic vomiting in childhood or commonly, of going home 
from school vomiting. 

It can often be of great help to a physician, when faced with a person with 
a bizarre syndrome, to know that he or she is migrainous and comes of a mi- 
grainous family. There is much that is remarkably uniform in the mental 
processes of tlie migrainous. 


W. C. A. 
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The Stogery or the Colon and RECxmt. Sir Hugh Devine, M.S. and John 
Devine, M.S. The Williams & Wilkins Company, Baltimore, 1948, 362 pp., 
price $12.50, 

This is a very informative and useful book which all abdominal surgeons will want 
to have. It is beautifully printed and illustrated and well written. There are many 
plates in color. It really gives a surgeon the technical information he wants about 
operations on the colon and rectum. 

On page 186 there is a picture of Dr. F. T. Paul who, in January 1895, described the 
operation that was later performed by von Mikulicz and ascribed to him. 

Gastroenterologists will be particularly interested in the description of the modem 
operations which so commonly now save the patient’s rectal sphincter. In recent 
years, with the lielp of the sulfonamides tremendous advances have taken place in 
the surger}'’ of the colon, and the mortality has been greatly reduced. 

This book is to be highly recommended. 

CmRosis DE Higado Estadios Previos. Histofisiologia Normally Patologica de 
Higado Pruebas Functionales y Tratamiento. By Luis Bernardo Rabinovich. 
Cayetano Vergara, Buenos Aires, 1948, pp. 707. 

In this large book. Dr. Rabinovich reports a personal study of a large number of 
patients and also summarizes much of the information which he has obtained from the 
literature. A large part of the book is taken up with case reports, with microphoto- 
graphs of sections of the liver. Most of the tissue was taken during operations. 
There is a tremendous amount of information in this book, and one must congratulate 
the author on what he has done. One only ivishes that on many pages he had given 
his own clinical impressions and not just the impressions which he gained from the 
literature. 

Pain, By Harold G. Wolff, M.D. and Stewarl Wolf, M.D. Charles C. Thomas, 
Springfield, Illinois, 1948, pp. 86, price $2.00 

This is a splendid little book, written by two men who have done a tremendous 
amount of research work on the problems of pain. As one would expect, they have 
written a booklet which should be in the hands of every practising physician. It 
will help him to understand perhaps the commonest symptom of all. It is well 
illustrated, well written, and well documented. There is much on the new method 
of measurement of threshold of pain perception and on the way in which this thresh- 
old is raised by drugs. There is much new information on the segmental distribution 
of pain. Probably few clinicians realize how much they can teU about a diagnosis 
if they will only take a good history and only know what certain distributions of pain 
mean in the way of localizing a lesion. 

Fever and the REGxn.ATioN of Body Temperature. By Eugene F. Du Bois, M.D. 
Charles C. Thomas, Springfield, Illinois, 1948, pp. 68, price $2.00. 
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So often when he sees a small book, the reviewer picks it up gingerly; fearing that 
because of limitations of size and poor judgment in picking the subjects for inclusion, 
the book wiU be of little, if any, value to either specialists or general practitioners or 
internists. Accordingly, it is with great joy that one picks up the little monographs 
of the American Lecture Series edited by Robert F. Pitts of Syracuse and published 
by Charles Thomas. AU those that we have seen so far have been excellent and of 
value even to the specialist. For instance, in this book on Fever every practising 
physician should look at Figure 1 taken from Ivy’s work with his students. It shows 
the oral temperatures of 276 medical students seated in a class between 8 A.M. and 
9 A.M.’ The mean temperature was 98.1° F. but the commonest temperature was 
about 98.3° F. The range was from 96.6° F. to 99.4° F., and that is the most im- 
portant point which thousands of physicians forget today. Often it does not occur 
to them that the nervously upset woman with a temperature of 99.6° F. may be 
perfectly normal. 

Dr. Du Bois, of course, knows well whereof he speaks, and every page of his book 
is delightful. 

Medical Hypnosis. Volume I. The Principles of Hypnotherapy. Volume II. Th® 

Practice of Hypnotherapy. Lewis R. Wolberg, M.D. Grune & Stratton, Inc. 

New York, 1948, pp. 449 (vol. I), price $5.50, pp. 513 (vol. II), price $6.50. 

This is a welcome book, now that quite a few psychiatrists are testing the value 
of hypnosis in their practice. As Wolberg says, some men are enthusiastic about it 
and others condemn it severely. 

In volume I the author takes up in detail the methods of inducing hypnosis and he 
gives transcriptions of what happened during hypnotic sessions. 

Volume II contains three complete transcribed case histories which wiU enable the 
reader to follow the various stages of treatment as carried out by Dr. Wolberg. 
Wolberg feels that hypnosis speeds up the practice of psychotherapy but it cannot be 
regarded as a “cure-all.” A number of emotional problems fail to respond to hypno- 
therapy and require a longer analytic approach. Interestingly, Wolberg points out 
that psychotherapy is difficult if the physician himself is a bit psychopathic or neu- 
rotic or difficult to get along with. 

These volumes are interestingly written and there is much in them to hold the 
interest of any physician. There is much also on the psychoneuroses and on the 
handling of neurotic patients without the help of hypnosis. 

As every good psychiatrist knows, one can often work a miracle of healing in a few 
minutes with hypnosis, let us say in the case of a patient with a hysterical contracture, 
but this doesn’t mean that the patient is cured. From then on the physician must 
try to help the patient with the situation that brought on the hysterical paralysis or 
seizure. 

On page 369 in volume I there is an interesting statement to the efiect that one can 
sometimes help schizophrenics if one can establish some friendly contact with them. 
Most of these people are desperately fearful of any close relationship with anyone, 
and yet beneath the surface they may yearn for friendly and loving relationships! 
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Nevertheless, they ward off all contacts. Perhaps to some extent they are fearful of 
rebuffs.. Wolberg feels that if the physician is not too antagonistic at first to the 
schizophrenic’s ideas, he ma}'- be able to help him a good deal. 

On page 227, Dr. Wolberg suggests that when there is considerable resistance to 
hypnosis a light barbiturate narcosis may remove the block and help. 

On page 329, Dr. 'Wolberg speaks of the great difficulty of doing anything for the 
“essential alcoholic,” as he calls him. His character is too immature. 

Here and there in the book the non-Freudian will be shocked at finding certain 
statements which will seem vciy odd to him. For instance, on page 223 one reads 
of tlie adolescent girl who said she was unable to chew her food or swallow it. This 
was supposed to be a defense against the impulse to bite off and swallow her father’s 
penis! Premature ejaculation is thought by Wolberg to be a hysterical symptom, 
often a regressive form of pleasure functioning embracing both masturbation and 
urinary activities. “In the psyche of the individual, it often represents a form of 
sexual gratification equivalent to tlie mother’s holding of the child’s penis as he 
urinates!” 

Everyday Miracle. Through Intimate and Sjunpathetic Observation of Animals 

a Brilliant Scientist Illuminates the Miracle of all Life. Gitslav Eckstein. Harper 

& Brothers, New "Vork, 1948, pp. 235, price $2.75. 

As has been noted repeatedly in this column, every physician should have a little 
shelf beside his bed for a bit of reading every night before he turns out the light. As 
Osier always said, this reading should be perhaps on the borderlines of medicine. It 
should be designed to strengthen and reinforce and bring out that tendency to a 
philosophical thoughtfulness and insight which is found in every fine physician, 
especially as he grows older. 

Eckstein, a physiologist, has for years been writing delightful stories, many of 
them about animals, for whom he has the greatest sympathy and understanding. 
They in turn come to love him. In his laboratory he always keeps some fifty canaries 
that Ry around freely. He has known these canaries intimately from birtli to old 
age, and he writes delightfully about them and other birds and animals whom he has 
come to know well. 

Perhaps most delightful in this series of stories is the tale of the macaw who was 
remarkably human. No physician should ever miss anything that has been written 
by Gustav Eckstein. 

Glomerular Nephritis: Diagnosis and Treatment. Thomas Addis, M.D. The 

Macmillan Company, New York, 1948, 338 pages, price $8.00. 

Sometimes the reviewer is delighted with the contents of a book, sometimes with 
the charm of its English, and sometimes in addition he delights in seeing how the 
author carried out his research and how he organized his work. This book delights 
for all three reasons. Back in 1911, Thomas Addis came from Edinburgh and Berlin 
and Heidelberg to join the faculty of Stanford University. For over 25 years he has 
concentrated his attention on problems of the diagnosis and handling of diseases of 
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the kidneys. All through these years he has studied the function of the kidneys in 
health and disease, both in animals and in man. Years ago one day, when confronted 
with a boy all bloated with edema, Addis measured tire amount of protein being put 
out in the urine and found it was much more than what the physician was allowing 
the patient in his diet. Little wonder that the patient’s serum proteins were too low, 
and that he w'as edematous. Then and there Addis began to argue for a saner treat- 
ment of many patients with nephritis. 

As Addis says, during the years, because of the mability of clinic patients to pay 
for large amounts of blood chemistry, he has been forced to devise a series of simple 
tests which any physician can carry out quickly. He has not tried to cover the litera- 
ture on glomerular nephritis, but he has written this book about the researches which 
he and his students through the years, have carried out. 

In order to study the value of the various tests for renal function, Addis and his 
students have studied these tests on rats from which varying amounts of kidney 
tissue have been removed surgically. For instance, if one kidney is removed, theo- 
retically any good test for kidney function should show a result half of what it was 
before. Actually, on page 116 Addis concludes that the best method is the determi- 
nation of the concentration of creatinine in the serum. Creatinine clearances seem 
to vary closely with the best estimates of the quantity of effectively functioning 
renal tissue. 

The average physician has been trained to assume that if there is albumin in the 
urine there must be serious injury to the kidney. Addis has worked for twenty-five 
years to find out if in an individual case the injury to the kidney is serious or incon- 
sequential. 

On page 189 Addis says that there are three cardinal signs indicating glomerular 
nephritis: one, is the gross appearance of the urine, the other is edema, and the third 
is hypertension. The patients say the urine looks like coffee. It is an acid solution 
of acid hematin. Furthermore, it is opaque and this opaqueness or cloudiness is due 
to hundreds of millions or billions of red blood cells, tubule cells and casts. 

This book is filled with information, backing up Addis’ many statements as to the 
nature of nephritis, what it does to the body chemistry, and what it means to prog- 
nosis and diagnosis, and to treatment. This is a grand book for any man to study 
who wants to go on into that field of research where the laboratory and the clinic 
meet. Addis is to be complimented on a magnificant job well done. 
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Diseases of the digestive sj'stem. Med. 

Clinics N. Am. (Mar.) 1948. 

This entire issue is devoted to a symposium 
on gastrointestinal disease. We regret that 
because of limitations of space, we are un- 
able to publish individual abstracts of these 
papers. The authors and titles of the ar- 
ticles included are as follows; 

D. L. Wilbur, G. Cheney and C. Mathew- 
son — Clinical Conference on Vagotomy 

A. L. Bloomfield — Peptic Ulcer 

E. Wayburn — The Medical Management 
of Massive Upper Gastrointestinal 
Hemorrhage 

C. D. Armstrong and D. L. Wilbur — 
Malignant Disease of the Stomach 
Simulating Gastric Diverticulum 

G. Cheney — The Diagnosis and Treat- 
ment of the Common Forms of Stoma- 
titis 

G. W. Nagel — Lesions of the Esophagus 

G. CriJe, Jr. — Medical Aspects of Intes- 
tinal Obstruction 

R. L. Haden and D. Bortz — ^Anemia in 
Diseases of the Intestinal Tract 

T. E. Jones— Differential Diagnosis of 
Intra-abdominal Pain 


E. N. Collins — ^The Diagnosis and Treat- 
ment of Irritable Colon 

E. N. Collins and F. L, Bynum— Ame- 
biasis and Indeterminate Ulcerative 
Colitis 

H. R. Rossmiller and H. M. Messenger — 
Regional Enteritis; Diagnosis and 
Treatment 

C. R. Hughes and E. J. O’Malley— Roent- 
genologic Diagnosis of Tumors of the 
Large Intestine 

J. C. Root — ^Roentgenologic Diagnosis of 
Tumors of the Small Intestine 

J. C. Sinclair and R. F. Farquliarson — 
Jaundice 

J. A. Dauphinee and W. R. Campbell — 
Serum Proteins in Hepatic Disease 

R. C. Dickson — Acute Infections of the 
Liver 

E. J. Maltby and T. Owen — Diseases of 
the Biliary Tract 

J. A. Dauphinee and J. C. Sinclair 
Chronic Hepatitis. The Cirrhoses 

K. J. R. Wightman — ^Diseases of the 
Pancreas 

H. C. Hopps and W. C. McClure — Clini- 
copathologic Conference 

Editor. 
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STOMACH 

Palmer, E. D. Observations on the treat- 
ment of chronic hypertrophic gastritis 
with shortwave diathermy. Rev. Gas- 
troenterol., 15: 233 (Mar.) 1948. 

As a result of study of 30 hospitalized pa- 
tients with chronic hj^pertrophic gastritis, 
it is concluded that shortwave diathermy 
as applied had no significant therapeutic 
effect on the clinical or gastroscopic course 
of the disease. No immediate effect on the 
secretory activity of the stomach in these 
patients was noted. Histologic study of 
the stomach in one patient likewise showed 
nothing to suggest effect from the shortwave 
application. 

C. WiLMER WiRTS, Jr. 

Graham, R. M., Uleelder, H. and Green, 
T. H., Jr. The cytologic method as an 
aid in the diagnosis of gastric carcinoma. 
Surg. Gyn. Obs., 86: 257 (Mar.) 1948. 
This paper is a preliminary report of the 
authors’ experience with a diagnostic meas- 
ure which may be of value in discovering 
early gastric carcinoma — cytologic examina- 
tion of gastric fluid for the presence of malig- 
nant cells. In the series of SO cases re- 
ported, 24 had carcinoma of the stomach, 
and smears were positive in 15 of these. 
Five out of 7 patients with resectable lesions 
of the stomach had positive smears. In the 
26 other cases, no evidence of cancer was 
shown. 

pRANas D. Murphy. 

Golden, R. and Stout, A. P. Superficial 
spreading carcinoma of the stomach. 
Am. J. Roent. Rad. Therapy, 59: 157 
(Feb.) 1948. 

Since carcinoma of the stomach is an epi- 
thelial growth arising in the mucous mem- 
brane except in rare instances, it may grow 
in some cases without changing the gastric 
contour or movements. Malignant tumors 
have two basic growth characteristics; (1) 
mass producing and (2) infiltrating. The 
superficial type, spreading into the mucosa 
and submucosa, was found in 14 per cent of 
200 cases of carcinoma. Of these, 80 per 
cent were ulcerating and 20 per cent non- 


ulcerating. In the linitis variety, spread 
occurred in 2.5 per cent of 200 cases. 

The superficial spreading carcinoma arises 
in And grows along the mucosa replacing 
the normal mucous membrane obliterating 
the normal mucosal folds and smoothing out 
the surface. It may be limited to the mu- 
cous membrane alone, but usually it pene- 
trates through the muscularis mucosa. The 
afithors found 31 cases of superficial spread- 
ing carcinoma of the stomach in a period of 
10 years. One stomach contained two 
superficial spreading cancers. In 2 cases, 
mixed types of carcinoma were present. In 
30 of the 31 cases it involved the lower half 
of the stomach. In 12 cases the cancer 
developed around an open peptic ulcer; in 
2 instances the cancer developed in the mu- 
cous membrane over the scar of a healed 
peptic ulcer. In only 4 of the 31 cases the 
superficial spreading cancer was present 
without an active ulcer. In 9 of 11 cases 
gastroscoped, evidence suggestive of cancer 
was found. Of the 29 cases roentgeno- 
graphed, 24 revealed carcinoma on patholo- 
gic examination; of these, 20 were recog- 
nized by the roentgen examination. A 6- 
hour gastric residue was present in 21 of 26 
cases. 

It is emphasized from this study of 31 
cases that difficulty was not encountered in 
detection of an abnormality on roentgen 
examination but rather in ascertaining whe- 
ther cancer was or was not present in an 
obviously abnormal stomach. 

Maurice Feldman, 

Sandberg, I. R. Postoperative emptying 

difficulties in direct connection with as- 

tric resection. Acta Chir. Scand., 95: 

286 (Mar.) 1947. 

Five cases of gastric resection for ulcer are 
reported, in whom there was a delayed gas- 
tric motility postoperatively. The imme- 
diate postoperative delay is due to edema of 
the stroma or slit in the mesocolon. This 
is of a transitory nature and is best treated 
by gastric aspiration. Any disturbance in 
the blood chemistry must be recognized 
immediately and corrected at once. Second- 
ary laparotomy is usually unnecessary and 
ineffectual. 


Philip Levitsky. 
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Wahren, H. Total resection of the car- 
cinomatous stomach. Acta Chir. Scand., 
95: 193 (Mar.) 1947. 

The technique of total gastrectomy is de- 
scribed. In a series of 9 eases thus treated, 
4 died from mctastascs within 1 year. The 
operative mortality is no greater than for 
partial resection. It is doubtful whether the 
curability of cancer of the stomach will be 
increased b}^ the more radical operation be- 
cause of the difficulty of carl}' diagnosis. 

Pim.TP Levitsky. 

CoscFORT, M. W., Kelsey, M. P., and 
Berkson, J. Gastric acidity before and 
after the development of carcinoma of the 
stomach. Proc. Staff Meet. Ma 3’0 Clinic, 
23: 135 (Mar.) 1948. 

The data were obtained from the records of 
277 patients who have had one or more gas- 
tric analyses at least 2 years previous to the 
diagnosis of cancer. The interval between 
the initial analysis of gastric contents and 
the diagnosis of gastric carcinoma averaged 
11.2 jxars. The cases included 203 men 
and 74 women. Most of these patients had 
had gastrointestinal complaints at tlie time 
of original examination. Twenty-three 
cases had been diagnosed as pernicious ane- 
mia, 30 as duodenal ulcer, and 33 as gastric 
ulcer. It appears that the incidence of ulcer 
and pernicious anemia is higher in tliis series 
than in other published series of gastric 
cancers. Of these 277 patients only 150 
(54.2%) had free hydrochloric acid, whereas 
127 (45.8%) had achlorhydric gastric con- 
tents. Before cancer developed, the inci- 
dence of anacidity was greater by 23 per 
cent and the mean free acidity was smaller 
by 3 clinical units than would be expected 
for a group of normal patients of the same 
age and sex. At the time of the diagnosis 
of cancer the percentage of patients with 
achlorhydria had increased from the initial 
45.8 per cent to 68.8 per cent. Present evi- 
dence supports the hypothesis tliat atrophy 
of the gastric mucosa is responsible for the 
depression of secretory activity before the 
development of gastric cancer. Gastric 
carcinomas in this series of cases developed 
in patients with lower than normal gastric 
secretory activity and many of them in un- 


healthy stomachs, diseased with chronic 
gastritis and peptic ulcer. 

Frank Neuwelt. 

Tate, R. W, and Fu.saro, W. J. Neuro- 
fibroma of the stomach. Am. J. Surg., 
75: 607 (Apr.) 1948. 

Gastric neurofibromata arc extremely rare 
benign tumors whidi arise from the nerve 
structures in the wall of the stomach. They 
occur more frequently on the lesser curva- 
ture near the pj’lorus, and generally grow 
outward from the coats producing a bulging 
mass into the peritoneal cavitj'. Thej' may 
project inward and eventuallj' ulcerate as a 
result of tlie overlying tension. They grow 
slowly, never infiltrate, “shell out” easily, 
frcquentlj' degenerate, and in 10 per cent 
of cases become malignant. Macroscopic- 
ally, tliey are pearly-grey in color, ratlicr 
hard, and on section the surface appears 
homogeneous, moist and glistening. Micro- 
scopically, tliey appear to arise from the 
Auerbach and Meissner ple.vuses, and ex- 
hibit proliferation of nen'e filaments ar- 
ranged in tliick bundles or tracts. 

Neurofibroma of the stomach does not 
present any characteristic symptom-com- 
plex that might establish a diagnosis. 
Symptoms may resemble tliose observed in 
ulcer even to hemorrhage, while lesions near 
the pylorus may present obstructive fea- 
tures, and intussusception where the tumor 
is pedunculated. A correct preoperative 
diagnosis is diflScult but it may be suggested ■ 
Avhen associated with cutaneous neuro- 
fibromatosis and the hereditarj’ tendenc}^ 
Differentiation between a benign and malig- 
nant gastric tumor requires tlie application 
of several criteria of which roentgenoscopy 
and gastroscopy are particularly valuable. 
The treatment of choice is surgery after 
proper preoperative preparation. Bearing 
in mind the multiplicity of neurofibromato- 
sis, a careful searcli for other intra-abdom- 
inal conditions should be carried out at the 
time of operation. A case of solitary neuro- 
fibroma of the stomach is reported. 

Michael W. Shxjtkin. 

Maur, M. The value of gastroscopy in the 
study of postoperative gastric symptoms. 
Arch, argent, de enferm. d. ap. digest. 
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y de la nutricion, 22: 311 (Sept.-Oct.) 
1947. 

Of the 157 patients who were studied, 101 
had a gastro-enterostomy and the remaining 
56 had a partial gastrectomj'. The patients 
came to examination 20 days to 33 years 
after the operation. No pathology was 
discovered in the stomach, duodenum or 
jejunum of 50 patients. Diagnosis was 
made by gastroscopy in aU cases of gastritis 
(47 cases), inflammation of the stoma (36 
cases), gastric ulcer (8 cases) and carci- 
noma of the stomach (1 case). In addition, 
correct gastroscopic diagnoses were made in 
9 out of 11 cases of marginal ulcers, 2 out of 
15 cases of jejunal ulcer, 2 out of 13 cases 
with polypi, and 2 out of 3 instances of 
fistula. 

Aloysio Faria. 

BOWEL 

Cole, W. H. Intestinal obstruction. Can. 

Med. Assoc. J., 58: 241 (Mar.) 1948. 

The pathology, abnormal physiology, diag- 
nosis and treatment of intestinal obstruc- 
tion are reviewed. When the diagnosis 
of obstruction is made, decompression of 
the bowel and the intravenous administra- 
tion of fluids should be started immediately. 
If the patient has eaten, the stomach should 
be evacuated with a large stomach tube to 
remove all food particles. If the diagnosis of 
obstruction by adhesions is established, de- 
compression may be continued for many 
hours in the hope that the point of obstruc- 
tion will be released. The patient should be 
watched carefully for signs of strangulation; 
an increase or the persistence of pain and the 
development of tachycardia usually justify 
discontinuance of conservative treatment 
and the adoption of operative therapy. 

In certain types of lesions, for example 
intussusception and volvulus, operative 
treatment is indicated as soon as the pa- 
tient’s condition will tolerate it. Another 
strong indication is the presence of a com- 
plete obstruction in the colon, regardless of 
the type; the procedure of choice initially 
IS colostomy. During operation it is usually 
necessary to give large quantities of blood to 
replace the considerable loss of blood or 
plasma through the wall and lumen of the 
intestine. Gastro-intestinal decompression 


must be maintained after operation, usually 
for 72 hours. 

Improvement in mortality rate in intes- 
tinal obstruction is dependent upon (a) 
intelligent use of gastro-intestinal decom- 
pression; (b) early diagnosis; and (c) careful 
attention to imbalances related to fluid, elec- 
trolytes and blood protein. Operative tech- 
nique and the relative incidence of strangu- 
lation are important accessory factors. 

Joseph B. Kiesnee. 

Lyons, A. S. The sigmoid as a source of 
right-sided symptoms. Ann. Surg., 127: 
398 (Mar.) 1948. 

Eighteen cases are reported wherein lesions 
in the sigmoid and recto-sigmoid caused 
s}miptoms and signs on the right side of the 
abdomen. Usually the diagnosis was that 
of acute appendicitis; most often the patho- 
logical lesion was diverticulitis or carcinoma 
leading to peritonitis or abscess formation. 
The cases illustrate the following probable 
mechanisms for the location of symptoms: 
1) sigmoid lying over on the right of the mid- 
line, 2) perforation of the right wall of the 
recto-sigmoid :vith spillage of fluid towards 
the right, 3) peri-sigmoidal abscess extend- 
ing to the right, 4) adherence of right-sided 
structures to the sigmoidal lesion, 5) situs 
inversus. 

Lemuel C. McGee. 

McGuee, P., Dockerty, M. B., Waugh, 
J. M., AND Randall, L. M. Endo- 
metriosis as a cause of intestinal obstruc- 
tion. Surg. Gyn. Obs., 86: 273 (Mar.) 
1948. 

Sixteen cases of intestinal obstruction 
caused by endometriosis are presented as 
well as a pathologic study of these cases. 
This condition should be suspected in women 
between the ages of 30 and 50 showing in- 
testinal obstruction with no weight loss but 
with acquired dysmenorrhea, menstrual 
periodicity of symptoms, sterility, and rectal 
or pelvic pain. Severe constipation, lower 
abdominal pain, and distention are almost 
always present. Endometriosis associated 
with intestinal obstruction is usually con- 
firmed if a firm tumor is found in the recto- 
vaginal septum or if tender palpable nodules 
are present and the uterine fibroids and bilat- 
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teral ovarian cysts arc palpable. Treatment 
is surgical, consisting usually of bilateral 
oophorectomy or of panhystcrcctomy with 
or without colostomy. 

Francis D. Murhiv. 

GiLaiRiST, R. K. AND David, V. C. Prog- 
nosis in carcinoma of tlie bowel. Surg. 
Gyn. Obs., 86: 359 (Mar.) 1948. 

Of 200 patients operated on more than 5 
years ago for carcinoma of the large bowel, 
114 (57%) were known to be alive 5-10 
years later. Wien lymph node involve- 
ment is present, the widest possible resection 
of the mesentery is necessary, rather than 
the usual V-shaped wedge. Tiic authors 
deem it unwise to consider anything less 
than a S-year sur\dval as a cure because of 
the appreciable percentage who develop 
recurrences in tlie fourth and fifth 3 'ear. 

FRANas D. Murphv 

McCaLtouGH, J. Y. Survey of some as- 
pects of appendicitis. Am. J. Surg., 75: 

. 453 (Mar.) 1948. 

The effects of penicillin were analyzed in a 
series of 616 appendectomies operated upon 
over a 4-year period. The cases were classi- 
fied as follows: acute 278; perforated 105; 
abscessed 13; subacute 168; catarrhal 4; 
mechanical 4; and recurrent 44. The mor- 
tality rate for tlie entire group was 1.7 per 
cent. There was a 48 per cent decrease 
in the mortality of all types after the use of 
penicillin. In those patients witli frank 
abscess and perforation, the decrease in 
mortality after penicillin was 70.9 per cent. 

The Miller-Abbott tube for small intes- 
tinal intubation has proven of great value 
in instances of paralytic and mechanical 
ileus. The principle causes of death were 
peritonitis and pulmonary embolism, tlie 
latter arising from a site of phlebothrom- 
bosis. 

The clinical effects of penicillin in mixed 
infections is striking, and with larger doses 
to overcome the penicillin-neutralizing func- 
tion of the Escherichia coli greater efficacy 
may be expected. 

Michaei. W. Shutkin. 

Wangensteen, 0. H. aito Toon, R. W. 
Primary resection of the colon and rectum 


with particular reference to cancer and 
ulcerative colitis. Am. J. Surg., 75; 
384 (Feb.) 1948. 

In rectal and rectosigmoid carcinoma, sur- 
gical experience with abdominal resection 
with removal of the tumor and lymphatics 
and reestablishment of intestinal continuity 
is as yet immature and probably less effi- 
cient than the standard abdomino-perineal 
resection. In cancer of the left colon with 
numerous and enlarged lymph nodes, a 
considerably larger segment of colon is 
removed by extending the abdomino-peri- 
neal operation, thus enlarging the oppor- 
tunity of getting wide of the lesion, ^\ffiere 
possible, after segmental resection, the 
transverse colon is joined to the terminal 
pelvic colon. In malignancies of the right 
colon tire sentinel node at the inferior border 
of the pancreas along the mesenteric vessels 
should be sought out and removed. 

The present study reflects the experience 
with low anastomosis and preserv'ation of 
sphincteric function in carcinoma of the 
rectum and rectosigmoid, benign tumors, 
diverticulitis and ulcerative colitis. The 
majority of such cases were operated upon 
employing tlie end-to-end suture technique. 
Healing in the direct suture anastomosis is 
rapid, and patients leave the hospital in 
one week. The technical surgical details 
for this operation has been described else- 
where. Excision of the terminal pelvic 
colon and upper rectum and restitution of 
intestinal continuity has been accomplished 
in a one-stage operative procedure with a 
satisfactory mortality. Functional sphinc- 
teric control is complete after the suture 
operation, but sometimes fails following the 
pull-through procedure. Sphincter-saving 
operations are contraindicated in low-lying 
lesions because of local recurrence, but are 
suitable for lesions above 8 cm. Local 
recurrence was observed in 7 of 51 operated 
patients. The e.xperience in 13 cases of 
ulcerative colitis, with primary restoration 
of intestinal continuity after e.xcision of sub- 
total lengths of the colon and rectum, was 
gratifying. 

Michael W. Shutkin. 

Cantor, M. O., Phelps, E. R., and Esling, 

R. H. Effect of intestinal gases upon 
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balloons of intestinal decompression tubes. 

Am. J. Surg., 7S: 441 (Mar.) 1948. 

Rubber membranes are permeable to gases 
and the rate varies with the type of rubber 
and gases used. Gases in rubber behave 
similarly to gases in organic liquids, and the 
gas goes into solution in the rubber on the 
one side of the membrane and then emerges 
on the other side by evaporation. The law 
of diffusion of gases applies to the passage 
of the gases through the rubber membrane, 
and the results of extensive researches were 
formulated into Henry’s law and Tick’s 
law. 

The authors have studied the balloons of 
intestinal decompression tubes by using car- 
bon dioxide because this gas and hydrogen 
sulfide are apt to be troublesome during 
intubation because of permeability and pres- 
sure equalization within the balloon. This 
increased amount of gas within the balloon 
of the long intestinal decompression tube 
results in a bulging of the bowel wall around 
it, sometimes causing a complete obstruction 
and even a tear in the anastomosis or bowel 
wall. These hazards have been eliminated 
by the construction of the Cantor tube. An 
absolute prevention to the accumulation of 
the gas which permeates through the wall 
of the balloons of intestinal tubes consists 
merely in applying the tie to the balloon 
w such a fashion that the mercury remains 
trapped but air can enter and leave. Fur- 
thermore, all balloons should be made of 
neoprene-G rubber because it is less per- 
meable to carbon dioxide than latex rubber. 
With the Cantor tube, less than 0.2 per cent 
oi the cases intubated demonstrated gas 
within the balloons. 

Michael W. Shuikin. 

D'Anxoni, J. S. Chronic diarrheas. Am. 

J- Surg., 75: 332 (Feb.) 1948. 

Chronic diarrhea is perhaps the most grossly 
mismanaged condition in all of medicine. 
'Diarrhea and dysentery are characterized 
by Unformed stools which may contain 
mucus, pus and blood. However, the 
dysenteric stool also contains cellular debris, 
small quantities of feces, or none at all, and 
the discharge is always associated with 
tenesmus. On the other hand, the diarrheic 


stool whether acute or chronic is chiefly 
fecal in composition. 

Amebiasis is the most common cause of 
chronic diarrhea even though constipation 
is an important part of the clinical picture. 
The second most frequent cause of chronic 
diarrhea is shigellosis, although no more 
than 20-30 per cent have a history of pre- 
vious dysentery. Brucellosis in its intestinal 
form is becoming known as an important 
cause of chronic diarrhea. The coexistence 
of two or three different types of intestinal 
infection occurs not uncommonly. Com- 
mon to the symptomatology of amebiasis, 
shigellosis, and brucellosis are nervous 
irritability, fatigue, low grade fever, vague 
abdominal symptoms, arthritic manifesta- 
tions, and muscular pains. In amebiasis, 
the parasite has a special predilection for 
the cecum and rectosigmoid area, and the 
character of the symptomatology depends 
upon the location of the infectious process. 
Amebiasis does occur in children and has 
bizarre and distinctive symptoms. 

The etiologic investigation of chronic diar- 
rhea depends mainly on laboratory proce- 
dures and should include (1) study of the 
spontaneous stool, (2) Frei test, (3) blood 
studies, (4) sigmoidoscopy, (5) stool ex- 
amination after purgation, and (6) special 
tests for brucellosis. 

Initial therapy for chronic diarrhea in 
amebiasis includes administration of a high 
potency multiple vitamin preparation and 
emetine, carbarsone, diodoquin, chiniofon, 
vioform, penicillin, or sulfonamides. Shigel- 
losis and brucellosis are treated with vac- 
cines, administered subcutaneously in suc- 
cessively larger, but cautiously increased, 
doses at intervals of five to seven days, 
in conjunction with the Jones sugar-free 
diet. 

Michael W. Shutein. 

Whitiiore, W. H. Duodenal diverticula 

with ulceration. Am. J. Roent. Rad. 

Therapy, 59: 343 (Mar.) 1948. 

The author found 18 cases of duodenal diver- 
ticula in 5,712 gastrointestinal roentgen 
examinations among Naval personnel. In 
645 gastrointestinal examinations in civilian 
practice, 25 cases were obsenud. Of the 
original 18 cases 16 had no symptoms and 
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2 had hcinorriiagcs. Of tlic 25 cases ob- 
served in civil life 5 had sj'mptoms, one of 
which had a history of bleeding. The 
author points out that ulceration may occur 
in a diverticulum which may or may not 
contain atypical gastric mucosa, however 
most diverticula cause no symptoms. Two 
cases of ulceration in a duodenal diverticu- 
lum with hemorrhage are reported. 

Maurice Feldman. 

Rodger, D. E. The challenge of colitis. 

Can. Med. Assoc. J., 58: 153 (Feb.) 1948. 
Six cases with ulcerative colitis arc described, 
illustrating the lack of knowledge con- 
cerning the etiology and treatment of the 
disease. The value and limitations of 
medical and surgical treatment are con- 
sidered briefly. The author believes that 
further study of the reflex pathways leading 
to vasoconstriction of tlie colon is the most 
promising approach to the solution of the 
problem. 

Joseph B. Klrsner. 

Hultborn, K. a. Treatment of cancer of 
the colon. Acta Chir, Scand., 95:215 
(Mar.) 1947. 

In the 6-year period ending in 1946, 142 
patients were treated for carcinoma of the 
colon. Ninety-three radical operations 
were performed. In 63 left-sided cases tlie 
mortality was 8.6 per cent. In 30 cases of 
right-sided tumors, the mortality was 23.3 
per cent. The operation consisted of a wide 
resection with end-to-end anastomosis. All 
cases of acute ileus were first subjected to a 
cecostomy. In other cases, when the intes- 
tine was not empty at time of operation or if 
a constriction at the anastomosis was antici- 
pated, a cecostomy was also performed. 
Direct anastomosis has the advantage over 
the Block-Mikulicz operation in that the 
operation can be more radical, and can be 
done in one-stage. 

Philip Levitsky. 

Hiertonn, T. Septic appendical peri- 
tonitis and fluid balance. Acta Chir. 
Scand., 96: 224 (Dec.) 1947. 

The mortality rate of perforated appendicitis 
ivith peritonitis has dropped from 33 per 
cent prior to 1940 to 16 per cent since that 


date. This is due to the mode of treatment 
adopted which includas the following pro- 
cedures: 1) immediate treatment for shock; 
2) early operation without drainage; 3) 
restoration of fluid balance with intravenous 
glucose, blood, plasma and chlorides; 4) 
chemotherapy, using sulfonamides and peni- 
cillin; 5) Wangensteen suction in distention; 
and 6) early post-operative movement and 
exercise. 

Philip Levitsky. 

LIVER AND GALL BLADDER 

Lloyd, C. W. and Williams, R. H. En- 
docrine changes associated with Laen- 
ncc’s cirrhosis of the liver. Am. J. Med., 
4: 315 (Mar.) 1948. 

A study has been made of endocrine func- 
tions in 71 patients witli cirrhosis of the 
liver. These patients were graded I, II, 
and III according to the severity of their 
liver disease. Of the subjects, 55 were 
males and 16 were females. Clinical en- 
docrine clianges obser\’'ed in the male sub- 
jects consisted of decreased libido and po- 
tency, atrophy of the testicles, decreased 
body hair and gjmecomastia. Telangiec- 
tasia and ‘fliver palms” were also regarded 
as possibly being related to altered endocrine 
function. There was a decrease in libido 
and potentia in 37 male subjects and a de- 
crease in a.xillary hair in 46 of the 55 male 
patients. Testicular atrophy was present 
in 36 (65%) of 55 patients while 75 per cent 
of the severe cases of cirrhosis had atrophy 
of the testicles. Gynecomastia was present 
in 23 of 55 patients. Following the injec- 
tion of testosterone propionate intramuscu- 
larly, 4 male subjects had no increase in the 
quantity of 17-ketosteroid substances in the 
urine, 12 had significant increase in the total 
excretions of androgens. 

In the female there were alterations in 
menstrual pattern, sexual drive, body hair, 
the uterus and in other target organs of es- 
trogen including the breasts. Seven of eight' 
female subjects who were in the reproductive 
age had menstrual abnormalities. Four of 
these patients had amenorrhea of infre- 
quent bleeding. 

The data accumulated suggests that the 
liver may participate in steroid metabolism 
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in the following manner: (I) in the intcrcon- 
version of estradiol and estrone and their 
conversion to estriol, (2) in the formation of 
inactive oxidative products from estrogen, 
and (3) in the conjugation of estrogens for 
inactivation and excretion. With a marked 
decrease in these functions of tire liver free 
estrogen will accumulate in the blood and 
urine. Associated with this there occurs a 
diminution in the release of follicle stimulat- 
ing hormone, a suppression of spermatogene- 
sis and follicle maturation, and estrogenic 
stimulation of target organs. The decrease 
in the inactive oxidative products of estro- 
gen leads to a decreased release of luteiniz- 
ing hormone and possibly adrenotrophin 
from the pituitary. This, in turn, will re- 
sult in menstrual abnormalities, decreased 
activity of the cells of Leydig, and decreased 
adrenal function with loss of axillary hair 
and diminished urinary 17-ketosteroid ex- 
cretion. 

Michael W. Shutkin. 

Siler, V. E. akd Zinninger, M. M. Sur- 
gical treatment of carcinoma of the am- 
pulla of Vater and the extrahepatic bile 
ducts. Arch. Surg., 56: 199 (Feb.) 1948. 
Eight proved cases of ampuUary carcinoma 
are reported with a resectability rate of 50 
per cent and a 10 year mortality rate of 87.5 
per cent. In addition, 10 proved cases of 
carcinoma of the extrahepatic bUe ducts are 
reported with a resectability rate of only 10 
per cent and a 10 year mortality of 100 per 
cent. 

Early diagnosis is imperative if treatment 
is to be improved. The rarity of these dis- 
eases makes clinical diagnosis difficult. The 
significant findings in ampullary carcinoma 
are: (1) history of persistent epigastric dis- 
comfort or pain, (2) history of anorexia and 
loss of weight, (3) clinical substantiation of 
obstructive jaundice, (4) anemia, (5) per- 
sistent occult blood in stool, (6) presence of 
blood in duodenal secretion, and (7) roent- 
genologic “filling defect” or “reversed 3 
sign” at the periampullary region. 

The onset of carcinoma of the extrahepatic 
bile ducts is frequently acute and the prin- 
ciple symptoms are pain, jaundice, loss of 
weighti weakness, fever, chills, vomiting 
and occasionally steatorrhea. Early explor- 


ation is necessary for confirmation of diag- 
nosis in both types of lesions and jaundice 
need not be a contraindication today if the 
patient is properly handled. Partial chole- 
dochoduodenopancreatectomy is the most 
desirable operation. 

C. WlLMER WlRTS, Jr. 

Hultborn, K. a. On spontaneous com- 
plete discharge of stones from the gall- 
bladder and common duct. Acta Chir. 
Scand,, 9S: 260 (Mar.) 1947. 

Three cases are presented where a roent- 
genologic and clinical diagnosis of cholelithi- 
asis was made. The stones were very small 
and consisted entirely of cholesterol. All 
were treated with bile salts and olive oil. 
One case was laparotomized about 2 months 
later and no stones were found. The other 
other two cases showed absence of stones on 
subsequent cholecystogram. 

Philip Levitsky. 

Mothoixand, H. B. and Edwards, T. S. 
Recent advances, etiology and therapy 
of cirrhosis of the liver. Southern Med. 
J., 41: 269 (Mar.) 1948. 

The authors present a resume of the modem 
conception of cirrhosis of the liver as a defi- 
ciency disease, reviewing the experimental 
work of the last decade. An analysis of 
the authors’ series of 26 cases is presented 
and a method of treatment is outlined. 
Diet is the sine qua non of therapy, but ad- 
juncts such as intravenous or intramuscular 
crude liver may be important. The use of 
low salt diets, and the emplo 3 nnent of am- 
monium chloride and mercupurine may pro- 
long the interval between paracenteses, and 
rpult in disappearance of edema. Empha- 
sis is placed on the importance of long con- 
tinued therapy, for even under the most 
favorable circumstances no improvement 
can be expected for a considerable period of 
time. 

Anthony M. Kasiol 

Judd, E. S., Jr. Surgical treatment of 
acute cholecystitis. Proc. Stafli Meet. 
Mayo Clinic, 23: 142 (Mar.) 1948. 

The recent trend in the treatment of acute 
cholMj’sritis, with or without stones, is early 
surgical intervention. Heuer was one of the 
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first advocates of surgical treatment of 
acute cholccj'stitis; he stressed early chole- 
cystectomy in properly selected cases. 
Unquestionably, cholecystectomy is indi- 
cated in patients who have had cholecystitis 
and in wliom X-ray examinations have re- 
vealed gall stones. However, the routine 
removal of gall bladders containing gall 
stones is not indicated, since in about 50 
per cent of such cases the gall stones do not 
produce tlie symptoms. The author strongly 
favors early surgical intervention in proven 
cases of acute cholecj'stitis, following ade- 
quate preoperative preparation of the pa- 
tient. The decision as to what operation 
can be accomplished is made only after the 
peritoneum has been incised and tlie situa- 
tion properly evaluated. Cholecystectomy 
is performed whenever feasible; othenvise, 
cholecystostomy or partial cholecystectomy 
may be performed. One great advantage of 
this latter tj'pe of operation is that it usually 
permits removal of all the stones from tlie 
area of the cystic duct. The autlior em- 
phasizes that a valid reason for early sur- 
gical intervention is that rupture of the gall 
bladder and gangrenous cholecystitis may 
be more common than is suspected. 

Frank NEinvELT. 

PANCREAS 

MacGuire, C. J. and Conte, A. J. Acute 

pancreatitis. Ann. Surg., 127: 557 (Mar.) 

1948. 

The authors give a summary of the clinical 
findings in 30 patients with acute pancreati- 
tis seen over a ten-year period. The diag- 
nosis was supported in each instance by 
markedly elevated blood amylase or findings 
at operation or autopsy. 

The peak of blood amylase levels was usu- 
ally reached 12 to 24 hours after the onset 
of illness and varied from 207 to 3440 units. 
When the correct diagnosis was not recog- 
nized prior to exploratory laparotomy, the 
patients usually were assumed to have 
acute cholecystitis, perforated ulcer or acute 
appendicitis. Twenty-three of the pa- 
tients received an operation of whom 6 died. 
Seven received supportive treatment, of 
whom 4 died. The authors believe that the 
edematous type of pancreatitis (no criteria 
given for recognition) should not be oper- 


ated upon, and tliat the necrotic type should 
be operated upon after the initial shock sub- 
sides, 

Leiotel C. McGee. 

Doubilet, H. and Muijiolland, j. H. 
The surgical treatment of recurrent acute 
pancreatitis by endodioledochal sphinc- 
terotomy. Surg. Gyn. Obs., 86: 295 
(Mar.) 1948. 

The purpose of this paper is to present a 
method for the surgical treatment of recur- 
rent acute pancreatitis by cutting the sphinc- 
ter of Oddi, thus preventing a reflux of bile 
into the pancreatic duct. In this series, 5 
patients were submitted to endocholedochal 
sphincterotomy, and it is felt that this opera- 
tion can be performed safety without danger 
of producing cliolangitis by duodenal reflu.x. 
Furtlier, it is felt this operation is the pro- 
cedure of clioice if reflux of bile into the pan- 
creas tlirough a common biliary pancreatic 
passageway can be demonstrated. 

FRA.N'as D. Muephy, 

Gaston, E. A. Total pancreatectomy. 

New Eng. J. Med., 238: 345 (Mar.) 1948. 
This paper is a report of total pancreatec- 
tomy in a case of carcinoma of tire pancreas 
which survdved for eight days and which was 
intensively studied. The sixteen cases of 
total pancreatectomy reported in the litera- 
ture are analyzed. The postoperative dia- 
betic state, liver changes, digestion and ab- 
sorption are discussed. The author gives 
suggestions for the care of patients after 
total pancreatectomy. 

Anthony M. EIasich. 

ULCER 

Boerema, I. Gastroduodenal ulcer, a spas- 
tic disease. Ann. Surg., 127: 413 (Mar.) 
1948. 

Immediately after the outbreak of World 
War II there was an increase in the number 
of peptic ulcers seen by physicians in Hol- 
land. The early rise “may be attributed to 
psychic factors such as fear, sorrow and rage, 
since at that time there was no appreciable 
change in food supplies.” In the Groningen 
hospitals 145 patients were operated on 
because of ulcer in 1939. This number had 
risen to 347 by 1943. 
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The incidence of volvulus, anal fissure and 
non-bacterial diarrhea was also increased 
during German occupation of Holland. 
Since these conditions are associated with 
increased peristalsis or spasticity of the in- 
testinal tract, Boerema suggests that this 
statistical finding is evidence in favor of the 
theory of von Bergmann that ulcer is a 
spastic (neurogenic) disease. 

It was noted that the incidence of acute 
appendicitis fell during the occupation. 
This, the author assumes, resulted from 
better emptying of the appendix in the pres- 
ence of increased peristalsis. The degree 
of acidity of the stomach decreased, rather 
than increased, during the occupation. 
Thus, spasm is emphasized rather than 
acidity as the important factor in the 
mechanism of ulcer formation. 

LEiiuEL C. McGee. 

Lake, N. C. The aftermath of gastrectomy. 

Brit. Med. J., 4545: 285 (Feb.) 1948. 

A follow-up study was made of 615 pa- 
tients subjected to partial gastrectomy. 
Peptic ulcer had been present in 488, gastric 
carcinoma in 87, jejunal ulcer in 35, sarcoma 
in 3 and linitis plastics in 2. A modified 
Polya operation, including the removal of 
about two-thirds of the stomach and the 
establishment of an end-to-side anastomosis 
with a restricted and valvular orifice, was 
found to give good results in the vast 
majority of cases. 

Tliere was not a single instance of macro- 
cytic anemia. With the so-called com- 
plete Polya anastomasis, there was almost 
always achlorhydria; witlr the restricted 
valvular orifice, a small amount of acid was 
present in a few cases. There were 6 in- 
stances of jejunal ulceration, an incidence 
of approximately 1 per cent. Necrosis of 
the omentum occurred as a complication in 
6 patients, all of whom recovered. The 
series includes 20 instances of the “dump- 
ing” syndrome. Attention also is directed 
to a syndrome of nausea on awakening in the 
morning, usually disappearing when the 
patient assumes an erect position or takes 
food or drink. The author concludes that 
gastrectomy is probably the most per- 
manently satisfactorj’ method of dealing 


with chronic peptic ulceration at the present 
time. 

Joseph B. Kiesner. 

WuLPF, H. B. Vagotomy for peptic ulcer. 
Theoretical background and clinical re- 
sults. Acta Chir. Scand., 96: 265 (Dec.) 

1947. 

Twenty-two cases of chronic gastro-duo- 
denal ulcer were subjected to transpleural 
supradiaphragmatic vagotomy. AU cases 
were of long standing. Several had under- 
gone partial gastrectomy. The operation 
of vagotomy is comparatively simple, and 
the technique employed was a modification 
of the one described by Dragstedt. Histam- 
ine and insulin tests of gastric secretion were 
performed before and after operation to 
determine if the denervation was complete. 
Histamine acts directly on the gastric mu- 
cosa. There was a slight reduction in the 
secretion postoperatively, which is attrib- 
uted to the removal of the cephalic phase of 
gastric secretion. The action of insulin is 
mediated via the vagus nerve, and a marked 
drop in secretion is expected after vagotomy. 
This was found to be the case. Nearly aU 
of the patients felt clinically improved fay 
the operation. In two cases there was the 
temporary disturbance of increased intes- 
tinal motility. Two other cases required 
gastro-enterostomy 6 weeks following vagot- 
omy, because of gastric retention. These 
individuals had shown pyloric stenosis be- 
fore vagotomy. Prolonged observation of at 
least 10 years is required before the pro- 
fession can be certain that the operation of 
vagotomy is the answer to the surgical 
treatment of peptic ulcer. 

Philip Levitskv. 

Oberhelman, H. A., Jr. and Dragstedt, 
L. R. Effect of vagotomy on gastric 
secretory response to histamine. Proc. 
Soc. E.xp. Biol. Med., 87: 336 (Mar.) 

1948. 

Isolated innervated total stomach pouches 
in dogs were prepared according to the 
method of Dragstedt and Ellis. After con- 
trol collection of gastric secretion, I mg. of 
histamine phosphate was given subcutane- 
ously and the gastric juice secreted in the 
following 75 minutes was e.xamined for 
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volume, and free and total acidity. Then a 
transtlioracic section of the vagus section 
was performed, and confirmed- by negative 
response to insulin hypoglycemia. Follow- 
ing complete division of the vagus nerves, 
the volume of gastric juice secreted in re- 
sponse to histamine decreased by 50, 67, and 
44 per cent rcspectivelj'; the total hydro- 
chloric acid output in response to histamine 
was diminished by 62, 77, and 60 per cent 
respectively. In 2 of the animals, the effect 
of atropine on the secretion produced by 
histamine was determined botli before and 
after section of the vagi. Two mg. of atro- 
pine sulphate was given subcutaneously, 
and 30 minutes later a second subcutaneous 
injection of one mg. of histamine phosphate. 
Following atropine, the volume of gastric 
juice was reduced in the one case by 88, and 
in the other by 82 per cent. The total acid 
output decreased 93 and 88 per cent respec- 
tively. Following vagotomy, atropine 
exerted as great an inhibition on tlie gastric 
secretorj’’ response to histamine as before. 

Studies were also conducted on 2 groups of 
patients, IS peptic ulcers treated by trans- 
thoracic section of the vagus nerves at Bill- 
ings Hospital and 18 ulcer patients with 
transabdominal gastric vagotomy at the 
Illinois State Penitentiary. Gastric vagot- 
omy in man also markedly reduced the gas- 
tric secretory response to a standard dose 
of histamine. 

H. Necseles. 

Stein, I. F., Jr. and Meyer, K. Studies 
on vagotomy in the treatment of peptic 
ulcer. Surg. Gyn. Obs., 86: 473 (Apr.) 
1948. 

This paper is concerned primarily with the 
insulin test of vagus action on the stomach 
in 27 patients with peptic ulcer. It was 
found that insulin provokes increased gas- 
tric motility and acidity by hypoglycemic 
stimulation of the vagal center, and the 
reaction is abolished by complete vagotomy. 

Fmnos D. Murphy. 

PROCTOLOGY 

SiViNTON, N. W. Diagnosis and treatment 
of mucosal polyps of the rectum and colon, 
with early malignant change. Am. J. 
Surg., 75: 369 (Feb.) 1948. 


Polyps of the terminal colon arc true tumors 
and arc clinically considered prcraalignant 
lesions. Over 50 per cent of tlicse benign 
polyps arc within reach of the 10-inch sig- 
moidoscope but the radiologic detection of 
small tumors beyond tliis point is unsatis- 
factory. Maximum c.xposurc of these pre- 
malignant lesions requires routine sig- 
moidoscopy in all patients over 35 years of 
age. 

Here 22 patients are reported with muco- 
sal polyps of the rectum and colon having 
early malignant change, treated b}’’ local 
c.xcision, and followed for varying intervals 
of time up to 7 years with no recurrences. 
For carcinoma of the colon and rectum 
radical surgery is strongly advocated. 

Palpation of tliesc tumors arc of great 
v'aluc in detecting malignancy. The soft, 
pulpy, non-indurated, freely movable poljq) 
will rarely be carcinomatous. Induration, 
fixation and ulceration to the examining 
finger, however, are almost always pathog- 
nomonic of malignancy. Visualisation of 
these tumors is less important than palpa- 
tion of histologic study. The typical ulcer 
of malignant disease with firm, rolled edges 
is diagnostic. The final diagnosis in a polyp 
depends on histologic e.xamination from all 
sections of the tumor. 

Michael W. Shutkin. 

Binkley, G. E. and Sdnderlaot, D. A. 

Diagnosis and treatment of papillary 

adenomas of the rectum. Am. J. Surg., 

75: 365 (Feb.) 1948. 

The most common tumors found in the rec- 
tum are those which arise from the mucosal 
glands and are classified as adenomatous 
tumors. Histologically benign adenomas 
are often termed poljqjs, while the malig- 
nant variety are known as malignant polyps 
or rectal cancer. The benign group are 
classified into the following types: (1) areas 
of hyperplasia, (2) adenomas (the most com- 
mon), and (3) papillary adenomas which 
may reveal atypical changes with or with- 
out malignant transformation. 

Factors to be considered in estimating 
malignant probabilities are induration, ul- 
ceration, color, and bleeding or oozing fol- 
lowing moderate trauma to the polyp. 
The objective of treatment in all cases is 
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complete eradication of the tumor with a 
minimum amount of morbidity and rectal 
deformity. Removal may be performed by 
an electric snare with or without fulguration 
of the base. In certain cases local surgical 
removal by dissection and suture is the 
method of choice. Radiation therapy is 
reserved unless the above methods fail 
to eradicate the disease completely. It 
consists of external applications of high 
voltage roentgen rays, surface applications 
of radium and intestinal implantations of 
gold-filtered radon seeds. Radical surgical 
excision of the rectum constitutes the 
third step of treatment and is reserved for 
failures after the above, less radical, methods 
and for fully developed carcinoma. Post- 
treatment observations are essential be- 
cause of the marked tendency to recurrence 
and malignant degeneration. 

Mich/lei. W. Shutkin. 

Tureli., R. The surgical treatment of 
chronic anal fissure. Surg. Gyn. Obs., 
86: 434 (Apr.) 1948. 

A rational operative procedure for the treat- 
ment of chronic anal ulcer (fissures) based 
on experience obtained in civilian and mili- 
tary practice in the treatment of 270 pa- 
tients, is described and illustrated. This 
operation consists of wide excision of the 
ulcer-bearing area, the extirpation of the 
involved anal crypt or crypts with the sen- 
tinel pile and polyps, and the performance 
of a posterior sphincterotomy. Immediate 
postoperative convalescence is smooth and 
uneventful. 

pRANas D . Mrrmcv. 

PHYSIOLOGY; MOTILITY 

StVENSON, P. C. AND MaNGES, W. E. 
Roentgen findings in functional disturb- 
ances of the gastro-intcstinal tract. Ra- 
diol., 50: 365 (Mar.) 1948. 

The autonomic control of the digestive tract 
is a complicated mechanism. Experi- 
mental studies as well as certain clinical evi- 
dence show Uiat the alimentary tube has an 
inherent mechanism of its own which, if 
allowed to function by itself, under ordinary 
conditions will carrj' on as an autonomous 
unit. The rcgulator>- effect of the auto- 
nomic nerv'ous sj-stem is called into action 


when and if there is a necessity for an added 
control to modify and correlate this in- 
herent mechanism. Then, and only then, 
does it become an important factor in the 
function of the alimentarj' tube. If we are 
to accept the chemical mediator theory as 
the most likely controlling mechanism of 
tone and contraction and relaxation of 
smooth musculature, then it is quite evident 
that this secondary role of the autonomic 
nervous system may take a prominent part 
in functional abnormalities of the entire 
tract or any portion thereof. 

The authors have attempted to show how 
the roentgen patterns may be altered in the 
case of various disturbances of body func- 
tions both alimentary and extra-alimentary. 
The radiologist can find much of interest 
both organically and functionally in the 
mirror of the gastro-intestinal tract, which 
so often reflects the general health of the 
individual. 

Franz J. Lust. 

PHYSIOLOGY: ABSORPTION 

HumoBRO, F., Vaiues, R., and DkvnA , 
M. Influence of the autonomic nervous 
system on the intestinal absorption of a 
hypertonic solution. J. Pharmacol. Exp. 
Therap., 92: 336 (Mar.) 1948. 

When 4 cc. of a 10% glucose solution is 
placed into a 16 cm. loop of small intestine 
of a cat anesthetized with nembutal, there 
is first an increase in volume followed by a 
decrease; the glucose is absorbed rapidly 
during the first few minutes and more slowly 
later. Atropine prevents the increase in 
volume but does not affect the absorption 
of glucose. Prostigmine and ergotamine in- 
crease the volume significantly, prostigmine 
does not affect the absorption of glucose, 
but ergotamine reduces it. Stimulation of 
the splanchnic nerve with or without the 
adrenals has no influence on the volume, 
however with the adrenal the absorption 
of glucose is accelerated. Section of the 
vagi does not change the absorption of fluid 
but accelerates the absorption of glucose. 
Stimulation of the vagi causes a greater in- 
crease in volume and also alters the glucose 
absorption. 

Arthur E. Mever. 
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MISCELLANEOUS 

KraaiNER, A. A. A gastroenterological 
comparison of white and colored soldiers. 
Rev. Gastroenterol., 15: 218 (Mar.) 1948. 
Over appro.Kimately 5 years 1,665 patients 
were admitted to the gastroenterological 
service of two military hospitals; 1,525 were 
white and 140 were colored soldiers. The 
most frequent diagnosis was peptic ulcer. 
Among the whites 597 (39.1%) had ulcer 
with 94.8 per cent duodenal and 5.2 per cent 


gastric. Among the colored 66 (47.1%) 
had ulcer with 96.6 per cent duodenal and 
3.4 per cent gastric. An analysis of the 
incidence of other diseases indicates that 
gastric ulcer, perforated peptic ulcer, psy- 
choneurosis, gastritis, acute gastroenteritis, 
lissurc-in-ano, infectious hepatitis, chole- 
lithiasis, cholecystitis, cancer, undulant 
fever, malaria, diabetes and anomalies 
occur with practicall 3 ' identical frequency 
in both races. 


C. WiLirER WiRTS, Jr. 
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